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The experts report: “The importance of the B- 
Vitamins and Vitamin C in the healing of wounds 
is well known."1 . . the traumatic experience 
of an operative procedure may induce relative 
vitamin deficiency states.” 2 And unbalanced 
diets or inadequate food intake before hospitali­
zation and during convalescence can put an 
even greater physiological strain on the patient.
That’s where Allbee with C-550 comes in. 
With its more-generous-than-ever amount of 
Vitamin C plus the B Vitamins, it amply fulfills 
increased requirements and compensates for 
deficiencies. So it builds up pre-operative pa­
tients and helps speed post-operative recovery.
Formula:
Thiamine mononitrate (Bx), 15 
mg.; Riboflavin (B2), 10 mg.; Py- 
ridoxine hydrochloride (B6), 5 
mg.; Niacinamide, 50 mg.; Cal­
cium d-pantothenate,10 mg.; 
Ascorbic acid (C), 550 mg. 
Available at pharmacies in bot­
tles of 30, 100 and 500 on your 
prescription or recommendation.
r-
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QLILL ON SCALPEL T his section
provides a m edium  th ro u g h  which C anadian  
surgeons can declare themselves, b rie fly  a n d  in ­
form ally, on th e  day-to-day affairs of su rg e ry .
SOME SURGICAL ASPECTS OF 
HYDATID DISEASE
Of the num erous and capricious p a r­
asites  of th e  hum an species, none is  as  
m ischievously defying and tediously  
disconcerting to the surgeon as Taenia 
echinococcus. The m agnitude of th e  
problem can only be appreciated by su r­
geons practising in endemic areas w here 
th e  E  of echinococcus dom inates th e  D 
of diagnosis, not in m ystifying rh eto ric  
bu t in bona fide surgical m atters.
Duly highpinnacled upon th e  s u r­
geon’s th o u g h t in endemic regions, 
Echinococcus shows no clinical specific­
ity  and can mimic any surgical disease 
or syndrom e, take any localization and  
lead to any im aginable complication. 
The surgeon’s genius and endurance are  
abused by th is  bubu tu  lesion of a n ti­
quity  even m ore th an  by cancer, since 
th e  form er is a killer in disguise b u t th e  
la tte r  is one by nature.
L iver and lungs are sites of involve­
m ent p ar excellence; however, E chino­
coccus excels in involving everything. 
No organ has escaped the attack  of th is  
p arasite  in th e  h istory  of the echinococ- 
cal and hum an generations, and an 
enorm ous literatu re , m ore than 300 pa­
pers each year, relates the v ictory  of 
these lilliputs over th e  giants.
W ith liver involvement, the clinical 
picture nearly alw ays includes h ep a­
tom egaly and often a distinctly palpable 
round and smooth m ass. P atien ts have 
usually known of the lump for several 
m onths a t  least and consult the  ph y si­
cian because they  have pain, have bouts 
of fever, are jaundiced or have an acute 
surgical abdomen. The surgical problem  
m ay be complex but essentially th e  chal­
lenge is to secure total excision, e ra d i­
cate the disease and exclude local re c u r­
rences. To do this, he  m ay  use various 
s tra ta g e m s to fac ilita te  resection  of th e  
cysts, b u t nothing replaces th e  s u r­
geon’s skill and experience. T otal exci­
sion of single cysts m ay  be rela tively  
easy, even when th e se  a re  of consider­
able size, because com plete excision of 
th e  endocyst is o ften  possible. W hen 
th is  is done, there is no need to  excori­
ate  the exocyst, w hich is n o t p a ra sitic  
and only represents local in flam m ato ry  
reaction. I f  the c y sts  a re  m ultiple, as 
in less th a n  30% of cases, resection  fo r 
to ta l excision, which req u ires  resection 
of exocysts with a d ja c e n t parenchym a, 
m ay  be impossible. In  th is  situ atio n , 
isotope scans and selective hepatic  a n ­
giography help by d elineating  in  th re e  
dim ensions the e x te n t of involvem ent. 
T hus th e  surgeon can choose fo r liver 
resection those cases th a t  give th e  best 
resu lt w ith  the sm allest surgical risk . 
Cases w ith  Echinococcus m ultilocularis, 
which involves th e  anatom ical liver in 
scattered  foci, are inoperable, b u t fo r­
tu n ate ly  represent less th a n  1%  of all 
liver hydatids. L iver involvem ent can 
also p resen t some odd clinical p ictures. 
Localization in the com m on duct or ru p ­
tu re  of a hepatic cy st and m ig ra tio n  of 
hydatid  debris into th e  b iliary  passages 
m ay cause jaundice; som etim es evacua­
tion of th e  cyst b rin g s rem ission and 
regrow th  causing exacerbation. H ow ­
ever, the  jaundice is usually  u n re m it­
tin g  and is  associated w ith  a  palpable 
m ass or masses. The to ta l p ic tu re  is 
h ighly  suggestive of a  m alig n a n t neo­
plasm  and is  im pressive in a young and 
otherw ise healthy individual.
Occasionally ru p tu re  of th e  cyst 
th ro u g h  th e  diaphragm  produces bili-
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ary-pleural and biliary-bronchial fistu­
las with frank expectoration of bile. 
I have witnessed fatal outcomes after 
massive aspiration of bile in some of 
these examples, which I call “ thoraco- 
bilia” . An occasional jaundiced patient 
may develop thoracobilia and “expecto­
rate his jaundice” . Similarly hydatidu- 
ria may relieve a hydronephrosis.
Pulmonary localization may evoke 
coin lesions, tumours and abscesses, but 
thoracic manifestations can be extreme­
ly variable, from the simplest small pul­
monary cyst to massive pulmonary em­
bolism by cyst debris. The largest cysts 
can locate in the pleural space and oc­
cupy an entire hemithorax with near- 
complete collapse of the lung. In over 
70% of cases, the cysts have ruptures 
when first seen. They are more common 
on the right and more often located in 
the mid- or lower-lung fields than dis­
tant from the mediastinum. Here the 
surgical problem is to secure good clo­
sure of bronchial openings in the exo­
cysts; after that the exocyst can be 
closed by endoplication or left open, 
depending upon personal preference. 
Thoracic surgeons confronted for the 
first time with a pulmonary hydatid 
cyst tend to think of malignancy and 
proceed with lung resection hoping to 
extirpate a well-resectable neoplasm by 
lobectomy or eventually pneumonec­
tomy, but an experienced “hydatid­
conscious” and “hydatid-minded” sur­
geon, operating for a coin lesion, with 
confidence excises only the cyst. Endo­
bronchial intubation should always be 
carried out because the dangers of cyst 
rupture and flooding of the opposite 
lung by hydatic fluid are very real.
When it involves heart muscle cardiac 
echinococcosis mimics a range of dis­
eases from myocardial infarction to ven­
tricular aneurysm. If pericardium is in­
volved, the clinical picture is often that 
of constrictive pericarditis, especially if 
the cyst is calcified and gives a sug­
gestive x-ray picture. I saw one such 
case that necessitated pericardiectomy 
among 150 consecutive hydatid cysts. 
Surgical treatment, however, can in­
volve any type of cardiac operation, for 
instance Hazan and his co-workers1 did 
emergency tricuspid valve replacement 
in a man with right ventricular echi­
nococcosis.
Anaphylactic shock is a rare compli­
cation of echinoccocal cyst rupture. Its 
incidence during operations for hydatid 
cyst is probably less than 3%. The true 
incidence, however, is unknown. Indeed, 
some so-called “ anaphylactic shocks” 
represent nothing but reaction to sub­
stances such as Lugol’s solution and 
formalin, which are injected in situ to 
kill the scolices. In my experience, hy­
pertonic saline 3 % to 5 % is the solution 
of choice for this purpose.
As a tribute to anesthesiologists, sur­
geons should recognize that the patient 
with echinococcal anaphylactic shock is 
lucky because shock occurs under the 
best therapeutic conditions in which the 
healer’s vigilance and promptness over­
whelm the evil ogre.
A. K. A mir-Jahed
Saadi Hospital,
Shiraz, Iran.
Reference
1. Hazan E, Leblanc J, Robillard M, et al: 
Kyste hydatique du ventricule droit revele 
par un accident, aigu. Exerese d’urgence 
avec remplacement prothetique de la val­
vule tricuspide. Chirurgie 96: 257, 1970
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R E V I E W  A R T I C L E
GASTROESOPHAGEAL JUNCTION IN HIATUS HERNIA
R. D. HENDERSON, M.B., F.R.C.S.[C],* Toronto, Ont.
U n d e r  normal circumstances, the gas­troesophageal junction allows forward passage of a food bolus from the esoph­agus to the stomach but prevents reflux of gastric contents into the esophagus. Radiologically it can be shown by the water-siphon test that slight physi­ologic reflux may occur in the normal subject, but this is of small volume and occurs only when the subject drinks water while in the dependent position.Studies of the gastroesophageal junc­tion zone have defined more clearly the pathophysiology of hiatus hernia and have allowed us to recognize and under­stand more completely the symptoms of hiatus hernia and reflux, and to plan rational medical and surgical treatment of reflux in the hiatal hernia patient. Further advances in therapy await a fuller understanding of the methods of preventing reflux.The mechanisms that naturally pre­vent reflux have been extensively stu­died anatomically and physiologically,1'4 but, despite these studies, there is still much disagreement concerning the con­trol of reflux. Anatomically, the lower esophageal region has many structures that potentially might prevent reflux, but probably only a few are of any sig­
nificance (Fig. 1).The diaphra'gm and phrenoesophageal ligament maintain the correct ana­tomic relationships at the gastroesoph­ageal junction. In the past, the angle of entry of the esophagus into the stomach, the mucosal rosette at the gas­troesophageal junction, and the sling of circular gastric-muscle fibres at the car- dia have all been assigned a role in preventing reflux. Vagal innervation, essential for co-ordinated esophageal function, may also act to prevent re-
*Room 118, U niversity Wing, Toronto General Hospital, Toronto 101, Ont.
Fig. 1.—Many factors have been considered im portant in preventing reflux  a t  the g as tro ­esophageal junction. The acute angle of en try  of esophagus into stomach, the mucosal rosette , the phrenoesophageal (P -E ) ligam ent, the d ia­phragm, the gastric muscle sling and the vagus nerves probably play a  lesser role in prevent­ing reflux. The two m ajor preventive factors are the physiologic HPZ, and the in tra-abdo­minal esophageal segment.
flux. However, in my opinion, preven­tion of reflux depends chiefly on the intra-abdominal segment of the esoph­agus and the gastroesophageal high pressure zone (HPZ). Before this opinion can be substantiated, it is nec­essary to examine separately the var­ious antireflux mechanisms and the evidence used to establish their im­portance.The diaphragm and phrenoesophageal ligament maintain the esophagus in its
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normal position with a 1- to 3-cm. seg­
ment of HPZ below and a 1- to 2-cm. 
segment of HPZ5 above the diaphragm. 
Both the diaphragm and the phreno- 
esophageal ligament may have other 
functions that are important in main­
taining gastroesophageal competence.
The Diaphragm
On radiologic examination, the dia­
phragm indents the lower esophagus 
during respiration,6 but this pressure 
effect can not be recognized on intra­
luminal esophageal pressure measure­
ments.7 In the absence of a pressure 
effect, we cannot assert that the dia­
phragm acts to prevent reflux,8 but it 
has been noted that paralysis of the 
diaphragm does not produce reflux.9 
Many patients with hiatus hernia do not 
have clinical or radiologic reflux, so 
one must conclude that, when the dia­
phragmatic mechanism is lost, some 
other factors must control reflux. The 
diaphragm therefore is important in 
maintaining correct anatomic relation­
ships, but, of itself, is not vital in reflux 
control.
The Phrenoesophageal Ligament
Controversy has surrounded the 
phrenoesophageal ligament and its role 
in the prevention of reflux ever since 
Allison10 popularized its use in repairing 
hiatus hernias. The ligament does exist 
and is useful in hiatal hernia repairs 
but no one has ever demonstrated that 
it prevents reflux other than by main­
taining normal anatomic relationships. 
In the presence of a hiatus hernia it has 
been postulated that the ligament exerts 
outward traction on the gastroesopha­
geal junction and thereby permits re­
flux. This is an attractive theory but, 
as yet, has no substantial experimental 
support.11,12 Even if the ligament does 
potentiate reflux in the presence of a 
hiatus hernia, this does not indicate 
that it prevents reflux in the normal 
subject.
Other anatomic structures that have 
been assigned a role in preventing re­
flux include the muscular sling fibres
of the gastric wall, the mucosal rosette 
at the gastroesophageal junction, and 
the angle of entry of the esophagus into 
the stomach.
Muscular Sling Fibres
Muscular sling fibres can be divided 
experimentally13 without producing re­
flux. In human surgery, proximal 
esophagogastrectomy, which maintains 
an intact gastroesophageal junction but 
removes the muscular sling fibres,14 
does not produce reflux.
Muscosal Rosette
A mucosal rosette can be demon­
strated at the gastroesophageal junc­
tion,2 but it does not usually have the 
anatomic characteristics of a valve. Ex­
cision of the mucosal rosette does not 
produce reflux in the experimental an­
imal.14
Thus, we do not have much clinical 
or experimental evidence that either the 
muscular sling fibres or the mucosal 
rosette acts to prevent reflux.
A ngle of Entry of Esophagus to
the Stomach
The importance of the angle of entry 
of the esophagus into the stomach is 
more difficult to assess. Experimentally 
and clinically, the surgeon can remove 
the angle by proximal gastrectomy 
without producing reflux.14 When a 
hiatus hernia is present, the angle of 
entry is often lost and a funnel is pro­
duced which may channel the gastric 
contents into the gastroesophageal 
HPZ.15 Although, in the presence of a 
hiatus hernia, loss of the angle of entry 
may contribute to reflux by its fun­
nelling effect, the angle alone probably 
does not prevent reflux in the normal 
individual.
The Belsey16 hiatal hernia repair 
exaggerates the angle of entry and 
thus produces competence and prevents 
belching. However, this inability to 
belch results from an exaggeration of 
the normal relationship because the 
angle of entry is acute and is reinforced
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by a two-thirds wrap-around of the 
gastric fundus. This inability to belch 
may also be a result of a long intra­
abdominal segment of esophagus. In 
some individuals, the inability to belch, 
although usually a minor problem, can 
result in considerable abdominal dis­
comfort.
After esophagogastrectomy, complete 
invagination of the thoracic esophagus 
into the stomach can prevent reflux, 
but it does so by transmitting sub- 
diaphragmatic gastric pressure to the 
lower esophagus creating a flap-valve 
mechanism. ” • 18 Again, this artificial 
situation differs greatly from the 
normal anatomic relationship of stom­
ach to esophagus.
It seems reasonable to conclude that, 
with other reflux mechanisms intact, 
loss of the angle of entry does not pro­
duce reflux; however, in the presence 
of a hiatus hernia, the loss of the angle 
may be one of the factors that allow 
reflux. In any event, exaggeration of 
the angle is a useful surgical maneuver19 
with which to prevent reflux, whether 
this technique is used below or above 
the diaphragm.
Vagus Nerves
As noted earlier, the vagal innerva­
tion of the gastroesophageal junction 
may be important in preventing reflux. 
Section of the vagus nerves produces 
motor changes within the esophagus in 
experimental animals. Preoperative and 
postoperative studies in men who have 
vagotomy and pyloroplasty for the 
treatment of chronic duodenal ulcer 
show that the resting HPZ pressure 
does not change after vagotomy; how­
ever, vagotomy impairs the ability of 
the HPZ to respond to abdominal com­
pression and increased gastric pres­
sure. 20 The reduced response of the HPZ 
to abdominal compression after vago­
tomy may, in part, account for the high 
incidence of reflux after these proce­
dures. 21 However, in doing these proce­
dures, the surgeon damages the sup­
porting mechanism at the gastroesopha­
geal junction and this damage may be
responsible for the high incidence of 
reflux following vagotomy.
A ntireflux Mechanism  : A  New
Synthesis
The two most important antireflux 
mechanisms at the gastroesophageal 
junction are the physiologic HPZ and 
the intra-abdominal segment of esopha­
gus. Recent study of these two mechan­
isms has given rise to a new concept 
of the methods of preventing reflux and 
has indicated that reflux, which pro­
duces esophagitis, further damages the 
esophagus and potentiates reflux.
To understand this concept we must 
examine separately the properties of 
the intra-abdominal segment of the 
esophagus, and of the HPZ at the gas­
troesophageal junction.
Intra-abdominal E sophagus
In the normal person, the intra-ab­
dominal segment of esophagus plays a 
major part in the control of reflux be­
cause, being below the diaphragm, it is 
exposed to peritoneal pressures. The 
mere presence of an intra-abdominal 
segment does not prevent reflux because 
many otherwise-normal subjects have 
minor reflux on the water-siphon test. 
There are also reports of free reflux in 
patients with no demonstrable hiatus 
hernia ; 22 however, this group may well 
have a hernia that is not demonstrated 
radiologically.
On the other hand, all standard opera­
tions for the repair of a hiatus hernia 
create an intra-abdominal segment of 
esophagus. Other factors are involved 
as well; for example, the Belsey hiatal 
hernia repair23 adds a fundoplication of 
stomach to esophagus and tightens the 
diaphragmatic hiatus. The Allison10' 24 
repair uses the phrenoesophageal liga­
ment to stabilize the esophagus below 
the diaphragm, and also tightens the 
diaphragmatic hiatus. Collis, 8 in his 
hernia repair, asserts that the main 
factors in preventing reflux are the 
angle of entry of the esophagus to the 
stomach and the correct alignment of
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Fig. 2.— The modified Collis gastroplasty 
was designed to prevent reflux in patients with 
a hiatus hernia and short esophagus. A gastric 
tube, created from the lesser curvature of the 
stomach, is held below the diaphragm by re­
pairing the diaphragmatic hiatus and by wrap­
ping the gastric fundus around the intra-abdo­
minal tube. This technique controls reflux and, 
if present, an esophageal stricture will gra­
dually resolve with continued bougienage. This 
operation incorporates four antireflux mechan- 
ims: (1) an intra-abdominal tube; (2) an acute 
angle of entry of tube to stomach; (3) a 
gastric fundal plication, and (4) the HPZ at 
the original esophagogastric junction.
the aperture of the diaphragmatic 
crurae.
Our study of the Collis gastro­
plasty25’ 26— an operation designed for 
patients with a hiatus hernia and 
short esophagus—has clarified the im­
portance of the intra-abdominal seg­
ment of esophagus. Collis constructs a 
gastric tube from the lesser curvature 
of the stomach and uses it to replace 
the lower esophagus. We have used a 
modification of this operation,27 which 
embodies several mechanisms that may 
prevent reflux (Fig. 2), viz. the in­
terposition of an intra-abdominal seg­
ment of tubed stomach, the creation of
an acute angle of entry of tubed stomach 
to stomach, a fundoplication, and final­
ly the preservation of the physiologic 
HPZ.
E x p e r im e n t  I
In dogs, we studied the modified 
Collis gastroplasty in its constituent 
parts.
Method
Three consecutive preoperative esoph­
ageal motility studies were done on nine 
conscious trained dogs to establish that 
their esophageal motor function was 
within normal limits.
Each dog was operated upon. The 
basic operation, an esophagogastrec- 
tomy, was done through a left thoraco­
abdominal incision and a circumferen­
tial opening in the diaphragm. The 
proximal 2 cm. of stomach and distal 
4 cm. of esophagus (including the HPZ) 
were excised. A tube was made from 
the greater curvature of the stomach 
and then anastomosed end-to-end with 
the distal esophagus. A vagotomy, pylo­
roplasty and splenectomy was done on 
each dog.
We then made three variations in the 
reconstruction of the esophagogastric 
junction (Fig. 3).
Group I (three dogs).— After anas­
tomosis of the tube to the esophagus, a 
6-cm. segment of the tube was kept 
below the diaphragm. The remaining 
portion of gastric fundus was wrapped 
around two-thirds of the gastric tube 
to form a fundoplication in which the 
tube entered the stomach at an acute 
angle.
Group II (three dogs) .— In this 
group, the gastric tube was held 6 cm. 
below the diaphragm, as in Group I, 
but no fundoplication was done and no 
acute angle created.
Group III (three dogs) .— In this 
group, the tubed stomach was entirely 
within the thorax and there was no 
fundoplication and no acute angle of 
entry.
The dogs were studied by simulta-
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Fig. 3.— The modified Collis gastroplastry incorporates four major antireflux mechanisms: 
(1) the intra-abdominal tube of stomach, (2) the acute angle of entry of tube to stomach, (3) a 
gastric fundal plication, and (4) the HPZ. In this experimental model, the HPZ has been excised 
and the esophagus reconstructed by three different methods: (1) intra-abdominal gastric tube, 
acute angle of entry and gastric fundal plication, (2) intra-abdominal gastric tube alone, (3) 
no intra-abdominal tube, no acute angle of entry and no gastric fundal plication.
neous cinefluoroscopy, esophageal mo­
tility and pH on at least two occasions, 
each 10 and 30 days after operation.
Results
Groups I and II.— There was no 
evidence of reflux in any of these six 
dogs, using pH, manometry and cine- 
fluoroscopic studies.
Group III.— In these dogs barium 
refluxed freely from stomach to the 
esophagus. Resting esophageal pres­
sures were elevated and, when manual 
abdominal compression was applied, the 
esophageal pressure rose further. The 
esophageal pH fell when reflux occur­
red.
In the absence of an HPZ, the major 
barrier to reflux was the abdominal 
segment of tubed stomach. The dia­
phragm was closed around the tube in 
the same way in each dog and, because 
the diaphragmatic closure did not pro­
duce competence in the dogs without an 
intra-abdominal segment, it probably 
did not affect competence in the dogs 
with an intra-abdominal segment of 
tubed stomach. Experience with the 
Collis gastroplasty in humans fully sup­
ports our conclusion that an intra-ab­
dominal segment of tubed stomach can 
prevent reflux.28
Patients with a hiatus hernia lose the 
intra-abdominal segment, yet many such
patients give no history of reflux and 
show no radiologic evidence of reflux. 
Under these circumstances, the gastro­
esophageal HPZ apnears to be a major 
barrier to reflux. A considerable body 
of evidence now supports the view that 
reflux is associated with a low pres­
sure in the gastroesophageal HPZ.
T o n e  o f  t h e  H ig h  P r e ssu r e  Z o n e
In 1957, Atkinson28 introduced the 
concept of “ tone” of the HPZ. He stated 
that “a measure of the barrier to reflux 
was obtained by subtracting the pres­
sure in the sac from the maximum pres­
sure recorded in the sphincter zone” . 
This pressure he called “ tone” .
Measured in this way, tone is the 
mean high pressure in the respiratory 
positive HPZ minus the gastric pres­
sure. We studied this pressure bar­
rier and showed that, in the respiratory 
positive zone, the relaxation of degluti­
tion gives a decrease in pressure which 
is of varying magnitude, but the pres­
sure after relaxation, although often 
down to the level of gastric pressure, 
is never below that. In the respiratory 
negative zone of the HPZ, such relaxa­
tion often brings the pressure down 
to the level of esophageal pressure but 
never below this level. From this, we 
have concluded that the HPZ contains 
an area of elevated pressure that acts
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as a barrie r to reflux. During swallow­
ing, this elevated pressure may be 
ablated by 100% relaxation of the HPZ 
tone allowing free forward flow of a 
swallowed bolus. The barrier presented 
by the HPZ can be measured by sub­
trac ting  gastric pressure from the pres­
sure in the respiratory positive zone, 
and by subtracting esophageal pressure 
from  the pressure of the respiratory 
negative zone. We have chosen to call 
this pressure barrie r the HPZ “tone”, 
using the term  originally coined by 
Atkinson. The calculation of HPZ tone 
is therefore: (a) the mean high pres­
sure in the respiratory positive zone of 
the HPZ minus the mean high gastric 
pressure; (b) the mean high pressure 
in the respiratory negative zone minus 
the mean high distal esophageal pres­
sure.
T A B L E  I.— Relationship of Sphincter T one
AND ESOPHAGOSCOPIC DIAGNOSIS OF ESOPHAGITIS
(41 C ases)*
“ Tone” 
(cm. H, 0 )
Esophagitis
Stage
O I II III IV
0 — 6 2 2 0 3 5
7 — 9 9 4 0 0 0
10 —  16 10 4 0 0 0
17 —  21 2 0 0 0 0
*The tone of the HPZ calculated from esophageal 
manometric studies is compared to the stage of eso­
phagitis as determined by esophagoscopy. Stage 111 
esophagitis with superficial ulceration and Stage IV 
esophagitis with stricture are associated with a low 
HPZ tone in all eight patients who had this degree 
of esophagitis. A low-tone HPZ was found occasion­
ally in patients with a very slight esophagitis. All 
patients who had a high HPZ tone had only slight 
esophagitis.
This theoretical calculation of HPZ 
tone can be used to standardize HPZ 
pressure recordings and allow more 
meaningful comparisons of HPZ pres­
sures in normal subjects and those with 
various abnormal states.
Atkinson28 found that a reduced tone 
was associated with reflux and this 
finding has been confirmed by other in­
vestigators.29' 30 In our study of 50 pa­
tients with hiatus hernia and 20 normal 
subjects, the average tone of the gas­
troesophageal HPZ was 12.1 cm. HzO
in the normal subjects, and 8.1 cm. 
HzO in patients with hiatus hernias. Of 
those with hiatus hernias, 41 had 
esophagoscopy (Table I) ; of these five 
had Stage IV esophagitis with stricture 
and three had Stage III esophagitis with 
ulceration through the mucosa.
In these patients we categorized the 
history of reflux as follows: Stage I— 
minimal h isto ry ; Stage II—recurrent 
mild symptoms; Stage III—severe 
symptoms; Stage IV—severe symptoms 
with complications of stricture or aspi­
ration.
Those with a history of Stage III or 
Stage IV reflux had a very low tone— 
0 to 6 cm. H20  (Table II).
TABLE II.—R elationship of Sphincter T one 
and History of Reflux (30 C ases)*
Esophagitis
Stage
(cm. HzO) I II III IV
0 — 6 0 3 4 7
7 — 9 6 6 6 0
10 —  16 7 5 4 0
17 -  22 2 0 0 0
*There was a relationship between HPZ (sphincter) 
tone and a history of reflux (esophagitis). The 
history of esophagitis was categorized from Stage I 
—minimal history to Stage IV—history of stric­
ture or aspiration. All patients with a Stage IV 
history had a low HPZ tone of 0 to 6 cm. H20.
These findings support the concept 
tha t in hiatal hernia patients a low HPZ 
tone indicates reflux. Atropine lowers 
the pressure in the gastroesophageal 
HPZ,31 and, in such patients, atropine 
has been shown to increase reflux ex­
perimentally and clinically.32’33
Because a low HPZ tone is associated 
with severe reflux and because reflux 
can be produced in hiatal hernia pa­
tients by lowering this tone, I propose 
tha t HPZ tone plays a major role in 
preventing reflux in individuals who 
have hiatus hernias but no reflux. The 
major question is why does the HPZ 
tone fall? Is the fall in tone secondary 
to the development of a hernia, or is 
this fall secondary to the effect of 
esophagitis?
In dogs, it has been shown that the
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creation of a hiatus hernia does not 
alter the HPZ tone but, when esophagi­
tis is induced by histamine stimulation, 
the tone in the gastroesophageal HPZ 
then falls.34 In humans, decreased pres­
sure in the HPZ has been described in 
association with disordered motor ac­
tivity secondary to esophagitis.33
E x p e r im e n t  II
We have studied the motor defect 
produced by esophagitis in dogs. To 
produce esophagitis, we placed a PE 
340 tube in the mid-esophagus of 
fentanyl/droperidol (Innovar), droperi- 
dol and methylparaben-sedated dogs 
and dripped in a mixture of 50 c.c. of 
bile and 50 c.c. of 0.1 normal hydro­
chloric acid for four hours each day 
for 21 days.
Three separate pre-drip esophageal 
motility studies showed normal esopha­
geal motor function.
In 10 dogs, the drip tube was placed 
in the mid-esophagus. In these dogs, 
esophageal motility studies at three-day 
intervals showed diffuse motor change. 
We did esophagoscopy at three-day in­
tervals to stage clinically the progress 
of esophagitis. Stage III esophagitis 
with extensive superficial ulceration 
was associated with a marked reduction 
in the amplitude of the esophageal mo­
tor waves and, in addition, a loss of 
peristaltic activity. Six dogs were 
sacrificed at 21 days and autopsy con­
firmed that they had Stage III esopha­
gitis. The drip was stopped in four dogs 
and the esophagitis resolved after 14 
days. In these dogs, the motor function 
returned to normal. These 10 dogs had 
no esophagitis at the gastroesophageal 
junction and HPZ did not alter during 
the course of the experiment.
In five additional dogs, drip tubes 
were placed 2 cm. above the HPZ using 
manometric techniques. Here, the same 
techniques of dripping and of monitor­
ing were used. These dogs developed 
Stage III esophagitis at the gastro­
esophageal junction and, manometrical- 
ly, there were clear changes in the
HPZ. The HPZ tone was reduced by at 
least 80% of its pre-drip pressure. 
Relaxation in the HPZ on swallowing 
was reduced and the amplitude of con­
traction was also reduced. At 21 days, 
autopsy on these dogs confirmed the 
presence of Stage III esophagitis.
The manometric changes produced by 
this induced esophagitis are very sim­
ilar to those seen in humans with a 
hiatus hernia, reflux and esophagitis. 
In this instance, there was no hiatus 
hernia and the changes were secondary 
to the esophagitis.
D isc u ssio n
P r e v e n t io n  o f  R e f l u x : C o m b in e d
E f f e c t  of H ig h  P r e s s u r e  Z o n e  a n d
I n t r a - a b d o m in a l  E s o p h a g u s
At rest, part of the HPZ in the 
normal subject lies below the dia­
phragm. Increases in peritoneal pres­
sure compress the stomach and intra­
abdominal segment of esophagus. Any 
peritoneal pressure increase that raises 
the gastric pressure is counterbalanced 
by an increase in extrinsic esophageal 
pressure, and hence the HPZ maintains 
an effective barrier to reflux (Fig. 4).
Fig. 4.—Normal antireflux mechanism. In 
the normal individual, the value of the intra­
abdominal segment of esophagus and the phy­
siologic HPZ depends upon the balance of 
pressures from the abdomen to the thorax. 
Intraperitoneal pressures (CA) act both upon 
the stomach and upon the intra-abdominal eso­
phagus, and increases in intraperitoneal pres­
sure, which produce a gastric pressure increase 
(R ), will not exert pressure to overcome HPZ 
tone (T). If gastric pressure at rest was 10 
cm. H20 , and HPZ pressure 20 cm. H20 , a 
peritoneal pressure increase of 11 cm. H ,0  
would raise both the gastric pressure and the 
HPZ pressure by 11 cm. There would be no 
reflux because the HPZ tone barrier remains. 
In the pressure trace, G is gastric pressure, 
G E +  the pressure in the HPZ, and E the 
esophageal pressure. CT is the intrathoracic 
pressure acting upon thoracic esophagus.
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Fig. 5.—Antireflux mechanism in hiatus 
hernia. In hiatus hernia, the intra-abdominal 
segment is lost and the HPZ (sphincter) tone 
then becomes the chief barrier to reflux. When 
intraperitoneal pressure (CA) is increased, gas­
tric pressure (R) rises. In this instance, the 
gastric pressure increase is not counterbalanced 
because there is no intra-abdominal segment, 
so the full increase is transmitted to the intra- 
thoracic HPZ (sphincter). When the gastric 
pressure rises sufficiently to overcome the HPZ 
pressure, reflux occurs. If the resting gastric 
pressure (G) is 10 cm. H20, the HPZ pressure 
(GE + )  20 cm. H20, and the intraluminal eso­
phageal pressure (E) is 0 cm. H20 , a theo­
retical increase of gastric pressure of 11 cm. 
H20 will produce reflux and elevate esophageal 
pressure. These purely theoretical figures are 
used only to illustrate the reflux that occurs 
when the HPZ is exposed to a rising gastric 
pressure.
When a hiatus hernia develops, the 
HPZ lies in the chest. Increases in 
peritoneal pressure do not transfer 
counterbalancing pressures to the esoph­
agus, and the HPZ is then exposed to 
the increase in gastric pressure. When 
gastric pressure rises high enough, it 
overcomes the tone of the HPZ and re­
flux then occurs (Fig. 5).
In the normal subject, the two major 
barriers to reflux are the intra-ab­
dominal segment of esophagus and the 
HPZ tone. When a person develops a 
hiatus hernia, he loses the intra-ab­
dominal segment and now the major 
barrier to reflux is the gastroesophageal 
HPZ (Fig. 6).
As has been demonstrated experi­
mentally and clinically, esophagitis 
secondary to reflux can produce motor 
changes in the HPZ and the body of 
esophagus. Tone of the HPZ decreases 
and motor activity in the body of the 
esophagus becomes disordered.
As the HPZ tone falls, reflux in­
creases because the major barrier to 
reflux has been damaged. Further re­
flux will increase the esophagitis, this 
in turn further damages the HPZ and 
tone falls further.
Similarly, the motor defect pro­
duced by esophagitis delays esophageal 
emptying"6 and the increased exposure 
of the esophageal mucosa to the reflux 
bolus accentuates the esophagitis.
Summary and Conclusions
The gastroesophageal junction plays 
an important role in preventing reflux 
of gastric contents into the esophagus. 
Theoretically many structures may act 
to prevent reflux, but the chief factors 
are the intra-abdominal segment of the 
esophagus and the gastroesophageal 
high pressure zone (HPZ).
It has been shown that an intra-ab­
dominal segment of tubed stomach can, 
by itself, prevent reflux if a 6-cm. seg­
ment is maintained below the dia­
phragm.
When a hiatus hernia occurs, the in­
tra-abdominal segment of esophagus is
NORMAL
(l-A S + GE TONE)
HIATUS HERNIA
(LOSS l-A S - NORMAL TONE)
4rr ~
REFLUX
BILE ACIDS i
£) >< ESOPHAGITIS
>0 HGL^  ,
"  I
I
MOTOR DEFECT
D M A  I SPH IN C TER
(POOR EMPTYING) r  | TONE
Fig 6.—Production and effect of reflux. In 
hiatus hernia, the intra-abdominal segment 
(1-AS) is lost and the HPZ (GE tone) becomes 
the major barrier to reflux. If reflux produces 
esophagitis, a secondary motor defect results. 
The motor defect first produces a disorder of 
motor activity (DMA) in the body of the eso­
phagus. This defect slows clearing of the re­
fluxed bolus and accentuates existing esopha­
gitis. The second motor defect is a fall in the 
tone of the HPZ (sphincter). This fall in tone 
reduces further the barrier to reflux and 
accentuates the potential to reflux in patients 
with hiatus hernias.
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lost and the main barrier to reflux is 
then the HPZ. Clinically a low-tone 
HPZ is associated with reflux. Experi­
mentally esophagitis lowers the tone of 
the HPZ. From this it is concluded that 
when a hiatus hernia is present, reflux 
and subsequent esophagitis further 
damage the esophagus and set up a 
vicious circle of increasing reflux and 
increasing esophagitis.
Surgical correction of the hiatus her­
nia restores the intra-abdominal seg­
ment of esophagus, prevents reflux and 
allows resolution of the esophagitis.
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R esu m e
Pour prevenir la regurgitation du contenu 
gastrique dans l’oesophage, la jonction gastro- 
oesophagienne joue un role important. Theori- 
quement, plusieurs structures peuvent empe- 
cher le reflux, mais les principaux sont le seg­
ment intra-abdominal de l’oesophage et la zone 
de haute pression (ZHP) gastro-oesophagien- 
ne.
En soi, le segment intra-abdominal de l’oe- 
sophage peut, a lui seul, empecher le reflux si 
un segment de 6 cm est maintenu sous le 
diaphragme.
Quand survient une hernie hiatale, le role 
joue par ce segment d’oesophage intra-abdo­
minal rattache a l’estomac est perdu et la prin- 
cipale barriere au reflux est alors uniquement 
la ZHP. Or, sur le plan clinique, on sait qu’une 
ZHP de faible tonicite peut declencher la re­
gurgitation. II est done aise de comprendre 
qu’en presence d’une hernie hiatale, la regur­
gitation et l’oesophagite qui en resulte lesent 
davantage l’oesophage et qu’ainsi se trouve 
cree un cercle vicieux de regurgitation recidi- 
vante et d’aggravation de l’oesophagite.
La correction chirurgicale de la hernie hia­
tale permet de retablir 1’integrite du segment 
intra-abdominal de l’oesophage, empeche le 
reflux et facilite la guerison de l’oesophagite.
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MAJOR ABDOMINAL SURGERY IN PATIENTS OVER 70 YEARS 
OF AGE: RESULTS DURING 1962 TO 1966 COMPARED 
WITH THOSE DURING 1950 TO 1959
R. E. ROBINS, M.D., F.R.C.S.[C]* and 
M. K/. BUDDEN, M.B., Vancouver, B.C.
In April 1964 we published an analysis 
of morbidity and mortality in 342 men 
over the age of 70 years, who had un­
dergone major abdominal operations at 
Shaughnessy (DVA) Hospital, Vancou­
ver, B.C., in the decade 1950 to 1959.1
We have now analyzed the results of 
treatment in 316 men over the age of 
70 years during the period 1962 to 1966 
inclusive. Table I compares these results 
with those of the previous decade.
TABLE I.—Comparison of Major Abdominal 
Operations in the'Y ears 1950 to 1959 and 1962 
to 1966 in M en Over 70 Years of Age at Shaugh­
nessy Hospital, Vancouver
1950 to 1959 1962 to 1966
342 Number 316
74.9 Average age (years) 77.2
85% Pre-existing associated
disease 80.6%
62% Postoperative com-
plications 46.5%
12.5% Mortality rate 16.5%
1 in 3 Emergency operation 1 in 5
Shaughnessy is a Department of 
Veterans’ Affairs hospital serving a re­
stricted group of patients, hence their 
average age is increasing each year. In 
the five years 1962 to 1966, almost the 
same number of elderly men underwent 
major abdominal surgery as in the pre­
vious 10 years. The average age of this 
second group was 77.2 years. Most of 
them had pre-existing associated di­
sease, chiefly cardiovascular, genitouri­
nary and pulmonary disease. Although 
the postoperative complication rate fell 
from 62% to 46.5%, the mortality rate 
rose from 12.5% to 16.5%.
Most of the 10 general surgeons on 
the attending staff of the Shaughnessy 
Hospital contributed to the surgical 
treatment of the patients during both 
periods. There was a new Chief Resi­
dent each academic year and because all 
patients in both series were elderly men
'Suite 1413, 750 West Broadway, Vancouver 9, 
B.C.
undergoing major abdominal surgery, 
the Senior Resident or the Attending 
Surgeon had the chief responsibility for 
their care assisted by many junior resi­
dents. In both series, we included all the 
patients treated in Shaughnessy Hospi­
tal during the period of study, that is, 
our total experience during the two pe­
riods. In both series, autopsy was per­
formed on all patients who died. In de­
termining the cause of death of any pa­
tient, the clinical record and autopsy 
findings usually indicated whether the 
prime cause of death was a medical or 
surgical complication. In a few cases, 
for example a patient with an intra-ab­
dominal abscess who subsequently de­
veloped severe pneumonia and died, we 
attributed death to the surgical com­
plication, although the pneumonia may 
have been the final cause.
P r e -e x is t in g  D is e a s e
As in the previous study, “ pre-exist­
ing disease” was that determined from 
a definite diagnosis recorded on the 
chart or from conclusive physical find­
ings or laboratory tests such as the elec­
trocardiogram or radiograph. In the 
second period the incidence of pre-exist­
ing disease was almost identical to that 
in the previous group (Table II). Ap-
TABLE II.— Pre-existing D isease as a Per­
centage of Cases in Each T ime Period
1950 to 1959 1962 to 1966
(342 patients) (316 patients)
(%)
44 Cardiovascular
(% )
43
33 Genitourinary 30
24 Pulmonary 26
t> Unassociated cancer 9
5 Miscellaneous (diabetes, 23
arthritis, etc.)
proximately one-half had cardiovas­
cular disease, one-third genitourinary 
disease and one-quarter chronic pul­
monary disease. Nine per cent had as­
sociated carcinoma, which in the
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present study included skin cancers (not 
included in the previous study), but in 
these cases, the cancers did not appear 
to influence the postoperative course. 
The increase in miscellaneous diseases 
from 5% to 23% appears to reflect im­
provement in our hospital records and 
more intensive general study of patients 
before operation, rather than an ab­
solute increase.
In the present study we did not at­
tempt to determine the relationship of 
pre-existing disease and the develop­
ment of postoperative medical com­
plications. In the previous study, how­
ever, we concluded that pre-existing 
cardiovascular or genitourinary disease 
was not a good indicator of postoper­
ative complications in these systems. 
The incidence of complications in pa­
tients with pre-existing disease was 
only slightly higher than for the group 
in general. In contrast to this, pre-exist­
ing pulmonary disease indicated pos­
sible postoperative complications. Post­
operative pulmonary complications 
were twice as common in patients with 
pre-existing pulmonary disease as in 
the entire group.
TABLE III.— Postoperative M edical Compli­
cations
1950 to 1959 1962 to 1966
(342 patients) (316 patients)
39 Cardiovascular 22
39 Genitourinary 38
75 Pulmonary 88
14 Thrombophlebitis 3
P o stoperative  M edical Co m p l ic a ­
tio n s  a n d  D eath s  F rom  M edical 
C o m p l ic a t io n s
The incidence of postoperative car­
diovascular, genitourinary and pulmo­
nary complications in the two series was 
unchanged (Table III). It is most sig­
nificant that we failed to reduce pul­
monary complications; in fact they in­
creased slightly despite an intense ef­
fort at preoperative breathing exercises 
and the early recognition and treatment 
of all pulmonary complications. In ad­
dition to these “mechanical” means, we
made liberal use of sputum cultures and 
sensitivity studies to guide the choice of 
an appropriate antibiotic. There was a 
decrease in the frequency of Staphylo­
coccus aureus pulmonary infections. E. 
coli, Pseudomonas and A. aerogenes 
were common in the sputum cultures. 
The incidence of thrombophlebitis 
seemed to decrease significantly; al­
though we made no concerted effort, 
in this second period we applied tensor 
bandages to the lower extremities of 
many patients during operation and the 
postoperative period. Early ambulation, 
of course, was continued.
TABLE IV.—Deaths From M edical Compli­
cations
1950 to 1959 1962 to 1966
(342 patients) (316 patients)
5 Pulmonary embolus 0
5 Bronchopneumonia 12
4 Staphylococcal pneumo­
nia
2
2 Aspiration pneumonia 0
2 Myocardial infarction 0
1 Congestive failure 3
1 Endocarditis 0
1 Cerebrovascular
accident
2
1 Pyelonephritis 3
22 22
In this period (1962 to 1966), med­
ical complications killed twice as many 
patients as surgical complications 
(22:12). Table IV shows the causes of 
death from medical complications. 
Fourteen of these 22 died from pneu­
monia ; this is similar to the previous 
series, although the type of pneumonia 
varied slightly. Staphylococcal pneu­
monia occurred less often and none died 
from aspiration pneumonia. In the first 
series, five patients died from pul­
monary embolus but, in this recent 
group, none died. We know of nothing 
in our program which would account 
for this decrease. Three patients died 
from congestive heart failure. The sur­
geon must constantly be alert to insure 
that, when indicated, digitalis is ad­
ministered parenterally in the postoper­
ative period.
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Surgical Co m plicatio n s
In the elderly, surgical complications 
not only produce specific morbidity and 
mortality but often predispose to med­
ical complications such as pneumonia 
and anemia. In the second series, there 
was a marked decrease in both super­
ficial wound infection and intra-abdo­
minal infection. We believe this de­
crease in the infection rate is due, in 
part at least, to a program of careful 
preoperative skin preparation including 
a 10-minute scrub of the abdominal wall 
before painting with Hibitane and care­
ful postoperative dressing techniques. 
The rate of wound dehiscence was re­
duced by approximately two-thirds, 
partly because of decreased wound in­
fection (Table V). In the years 1950 to 
1959 we commonly used paramedian 
and rectus-splitting incisions and su­
tured with chromic catgut plus wire re­
tention sutures. In the present series, 
we usually used midline incisions and 
interrupted nylon sutures.
TABLE V.—Postoperative Surgical Compli­
cations
1950 to 1959 1962 to 1966
(342 patients) (316 patients)
83 Wound infection 29
59 Intra-abdominal 18
infection
30 Wound dehiscence 11
0 Hemorrhage 2
77 Reoperation required 33
Although patients in the present 
series had fewer surgical complications, 
paradoxically more patients died from 
their complications than in the first 
group. In the 1962 to 1966 series, 12 of 
316 patients died as a direct result of 
surgical complications while between 
1950 and 1959, only eight of 342 pa­
tients died of such complications (Table 
VI). Therefore, control of both major 
and minor wound infections in the sec­
ond period significantly decreased post­
operative morbidity but did not change 
the frequency of serious intra-ab­
dominal infection which was often the 
result of technical error.
In the present series (1962 to 1966) 
we reduced the frequency of second
TABLE VI.—Deaths F rom Surgical Compli­
cations
1950 to 1959 1962 to 1966
(342 patients) (316 patients)
4 Peritonitis 5
1 Intra-abdominal abscess 1
1 Intestinal obstruction 1
1 Biliary fistula 1
1 Resuture evisceration 2
0 Intra-abdominal 2
hemorrhage
8 12
operations to treat surgical complica­
tions by over 50%. Reducing the post­
operative infection rate and eliminating 
the need for draining abscesses ac­
counted for much of this improvement. 
In the 1950 to 1959 series we did trache­
ostomy for pulmonary complications 
more commonly in the postoperative pe­
riod but, in the present series, we relied 
on vigorous physiotherapy, postural 
drainage, tracheal suction and the Bird 
respirator.
D ea th  A fter O p e r a t io n  B ecau se  of
Surgical  Co m p l ic a t io n s
Of these 316 patients, 52 died— a 
mortality rate of 16.5%. Eighteen died 
in the immediate postoperative period 
from the disease for which they were 
operated upon; for example, after 
laparotomy for mesenteric artery occlu­
sion and massive intestinal infarction. 
Twenty-two died primarily from the 
medical complications described in 
Table IV. Twelve of the 52 deaths were 
the result of surgical complications, 
compared with eight deaths among 342 
patients in the previous series (Table 
VI). Despite the marked fall in intra­
abdominal infection compared with the 
previous decade, one-half of the deaths 
from surgical complications were re­
lated to intra-abdominal infection. 
These infections presented themselves 
in several ways; in some by abscess or 
peritonitis, in others by intestinal ob­
struction or fistulas. In retrospect, four 
of these six deaths should have been 
prevented. Two were caused by massive 
peritonitis following intestinal leakage 
from feeding jejunostomy sites— the
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TABLE VII. — Deaths After Elective Surgery
1950 to 1959 m 2  to 1966
No. of No. o f No. of No. of
patients deaths deaths patients
72 4 Gastrectomy 5 57
— - Vagotomy and drainage 4 26
— — (Cholecystectomy
(
(Cholecystectomy and
1 44
54 3 4 58
(choledochostomy
(Colon resection 2 36
63 7 (
(Abdominoperineal resection 1 10
48 9 Laparotomy and miscellaneous procedures 14 30
result of technical error. One patient 
with a large subphrenic abscess and an­
other with a biliary fistula and as­
sociated abscess might have been saved 
by adequate drainage. In spite of a 
sharp drop in wound dehiscence rate, 
two patients died from wound de­
hiscence that required resuture, com­
pared with one such death in the pre­
vious series.
Postoperative hemorrhage killed two 
more patients. One died from bleeding 
at the site of a colon anastomosis and 
the other, a patient who had had a re­
cent gastroenterostomy for pyloric ste­
nosis, died in the postoperative period 
from massive bleeding from an unrec­
ognized gastric ulcer. Infection and 
hemorrhage have always been (and 
probably will always be) potential 
hazards to the patient undergoing ab­
dominal surgery. In some, these com­
plications are inherent in the disease 
process that makes operation necessary 
but in others they are caused by errors 
in technique or judgment. The surgeon
who fails to recognize complications 
such as hemorrhage or peritonitis or, 
recognizing them, fails to deal with 
them aggressively often loses his patient 
unnecessarily.
Tables VII and VIII show mortality 
rates for specific surgical procedures in 
the periods 1950 to 1959 and 1962 to 
1966. We have made no attempt to de­
termine why mortality rates in certain 
procedures have changed. Our results 
following elective colon resection ap­
pear to have improved slightly but the 
mortality rate after elective biliary 
tract surgery remains unchanged. We 
did nearly twice as many cholecystecto­
mies, with or without common-bile-duct 
exploration, in the second five-year pe­
riod as in the previous decade. There 
was a slight increase in mortality after 
elective gastrectomy and a greater in­
crease in deaths after vagotomy and a 
drainage procedure. One fact is ob­
vious : common elective abdominal pro­
cedures in elderly patients all have a 
significant mortality risk.
TABLE VIII.—Deaths After Emergency Surgery
1950 to 1959 1962 to 1966
No. of M ortality rate Mortality rate No. of
patients ( % )  ( % )  patients
12 42 Gastrectomy 37 11
— — Pyloroplasty +  suture 100 2
20 5 Cholecystostomy
— — Cholecystectomy 16 6
25 20 Intestinal obstruction 22 9
26 8 Appendectomy 9 11
10 20 Closure of perforated ulcer 0 5
— — Colon resection 33 3
13 38 Laparotomy and miscellaneous procedures 57 14
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Of 30 patients in the elective group, 
“ laparotomy and miscellaneous proce­
dures” , nearly one-half died and most 
of these had non-resectable malignan­
cies. In some we did short-circuiting 
procedures such as cholecystentero- 
stomy to relieve obstructive jaundice. 
The high mortality rate, with several 
deaths in the first week after operation, 
suggests poor patient selection. In many 
of these patients it should have been ob­
vious that no useful surgical procedure 
was possible.
TABLE IX .— Elective Versus Emergency 
Surgery
1950 to 1959 1962 to 1966
236 Elective surgical pro- 264
cedures
9.7% Mortality rate 12.5%
106 Emergency surgical 61
procedures
18.9% Mortality rate 33%
The mortality rate for emergency 
operations was approximately 2 Vo times 
greater than for elective surgery— 
33% compared with 12.5% (Table IX). 
The only significant increase in mortal­
ity rate in the second period was in 
emergency operations among patients 
undergoing laparotomy and miscellane­
ous procedures. Nearly all the deaths in 
this group were in patients with mas­
sive intestinal infarction or end-stage 
peritonitis; for example, after perfor­
ated carcinoma of the colon.
D is c u s s io n
In Shaughnessy Hospital between the 
years 1950 and 1966, the mortality rate 
was not reduced in patients over the age 
of 70 years undergoing major abdo­
minal surgery. Morbidity has been 
significantly reduced chiefly because 
postoperative infections were re­
duced. Most of these elderly men had 
associated medical diseases, many of 
which contribute to postoperative mor­
bidity, especially chronic pulmonary di­
sease such as chronic bronchitis or em­
physema. Postoperative medical com­
plications accounted for approximately 
one-half of deaths among the 316 pa­
tients operated upon in the years 1962
to 1966, and over one-half of the deaths 
from medical complications were due to 
pneumonia. When these 316 patients 
are compared to 342 treated in the 
years 1950 to 1959, we found no reduc­
tion in the mortality rate due to these 
medical complications. This is disap­
pointing because, in the second period 
of study, we made special efforts 
diagnose and treat pulmonary disease 
both preoperatively and postoperatively 
and we employed improved methods to 
diagnose and treat cardiovascular com­
plications. In elderly men under­
going major abdominal surgery, a 
morbidity rate of 28% (88 patients) 
and a mortality rate of 4.5% due to pul­
monary complications seems to be ex­
cessively high. Yet in our hospital, in 
spite of efforts to improve upon this, 
there has been virtually no change over 
a 15-year period. All of these patients 
were men, most came from lower in­
come groups and most had been heavy 
smokers for years. (Such a high pul­
monary complication rate would prob­
ably not be found in institutions treat­
ing a different type of patient or in a 
series where women were included.) 
The surgeon who does major abdominal 
operations on elderly patients must real­
ize that, in addition to the usual surgical 
complications, he must contend with 
serious associated medical disease and 
postoperative medical complications.
When patients treated between 1962 
and 1966 are compared with those 
treated between 1950 and 1959, there 
has been a definite improvement in 
postoperative surgical morbidity. Post­
operative wound infections and intra­
abdominal infections were greatly re­
duced and wound dehiscence was re­
duced by two-thirds. In spite of this re­
duction in morbidity, mortality due to 
surgical complications increased slight­
ly in the later period of study. Intra­
abdominal infection, which often set 
the stage for a series of complications, 
accounted for over one-half of these 
deaths. Postoperative hemorrhage con­
tinues to be a lethal hazard in the sur­
gical patient. Intra-abdominal infec­
tions and postoperative hemorrhage
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often reflect errors in judgment or tech­
nique, and death often follows delayed 
recognition and inadequate treatment 
of these complications.
Su m m a r y
Using case records of 316 men over 
70 who underwent major abdominal 
operations at Shaughnessy (D V A ) Hos­
pital, Vancouver, between 1962 and 
1966, we compared the postoperative 
morbidity and mortality in this group 
with 342 patients treated in the same 
hospital between 1950 and 1959. In both 
groups most patients had associated di­
sease commonly involving the cardio­
vascular, genitourinary or respiratory 
systems. Of these pre-existing diseases, 
chronic pulmonary disease made the 
greatest contribution to postoperative 
complications.
Morbidity and postoperative mortal­
ity from medical complications were al­
most identical in the two periods but, 
in the second period, the number of pul­
monary complications increased slight­
ly. There was, however, a significant 
decrease in morbidity resulting from  
surgical complications, owing chiefly to 
a marked decrease in postoperative 
wound infection and intra-abdominal 
infection. Wound dehiscence was re­
duced by two-thirds. In spite of this 
decrease in postoperative surgical com­
plications, deaths from these complica­
tions increased slightly. Over one-half 
of deaths from surgical complications 
were due to infection and its complica­
tions. Errors in technique and judg­
ment often initiated these complica­
tions. In both groups, the mortality rate 
after emergency surgery was signif­
icantly higher than after elective sur­
gery. Morbidity and mortality for most 
classes of surgical procedures were sim­
ilar in both periods. In the second pe­
riod we noted an appreciable increase 
in the number of elderly men requiring
biliary tract surgery. These surveys in­
dicate that major intra-abdominal oper­
ations in elderly men are associated 
with appreciable morbidity and mor­
tality, which in our hospital have 
changed little in the past 15 years.
Reference
1. Robins RE, Middleton AG: Major ab­
dominal surgery in patients over 70 years 
of age: analysis. Can J Surg 7: 129, 
1964
R esu m e
Nous basant sur les dossiers medicaux de 
316 hommes de plus de 70 ans qui avaient subi 
une operation abdominale majeure a l’Hopital 
Shaughnessy (DVA) de Vancouver de 1962 a 
1966, nous avons compare la morbidite et la 
mortalite postoperatoires au sein de ce groupe 
a celles de 342 malades operes dans le meme 
hopital de 1950 a 1959. Dans les deux groupes 
on retrouvait, chez la majorite des patients 
des maladies contemporaines impliquant fre- 
quemment les appareils cardovasculaires, ge- 
nito-urinaire et respiratoire. Sur ces patholo­
gies pre-existantes, les pneumopathies chro- 
niques figuraient en premiere place dans les 
complications post-operatoires.
La morbidite et la mortalite postoperatoires 
provenant de complications medicales etaient 
presque identiques durant les deux periodes, 
quoique, durant la seconde periode, le nombre 
de complications pulmonaires ait augmente 
legerement. Par contre, nous avons note une 
diminution notable de la morbidite d’origine 
chirurgicale, diminution principalement attri- 
buable a une forte reduction de l’infection 
postoperatoire au niveau de 1’incision chirur­
gicale et des organes intra-abdominaux. La 
dehiscence de la plaie operatoire a ete reduite 
des deux tiers. Malgre la reduction des compli­
cations postoperatoires, le nombre de deces 
provenant de ces complications a augmente le­
gerement. Plus de la moitie des deces par 
complications chirurgicales etaient causes par 
1’infection et ses complications. Des erreurs de 
technique et de jugement etaient souvent a 
l’origine de ces complications. Dans les deux 
groupes, la mortalite chez les malades operes 
d’urgence etait sensiblement plus elevee que 
chez ceux dont l’operation etait elective. La 
morbidite et la mortalite pour la majorite des 
techniques operatoires etaient similaires du­
rant les deux periodes. Dans la seconde perio­
de, nous avons note une augmentation sensi­
ble des cas d’operations sur les voies biliaires 
chez des hommes ages. Cette etude retrospec­
tive indique que les operations intra-abdomi- 
nales majeures chez des hommes ages sont 
frappees d’une morbidite et d’une mortalite 
appreciates, lesquelles, dans notre hopital, 
n’ont guere change depuis 15 ans.
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HETEROTOPIC AUXILIARY CANINE LIVER TRANSPLANTATION*
B. LANGER, M.D., F.R.C.S[C], F.A.C 
I. D. MACKAY, M.D., F.R.C.S.[C] 
U. AMBUS, M
E x pe r im e n ta l  liver transplantation in 
the dog was first successfully per­
formed by Goodrich et al. in 1955.1 
Since that time considerable work has 
been directed towards developing a 
model more suitable for human liver 
transplantation and to refining tech­
niques for dealing with the two major 
problems encountered during trans­
plantation, namely, organ rejection and 
ischemic damage. In early work 
Goodrich and others used a model of 
auxiliary transplantation into the lower 
abdomen, leaving the host liver undis­
turbed to support life during the early 
critical postoperative period.
Moore et al., 2‘ 3 Starzl et al., *•5 and 
others then attempted orthotopic ex­
perimental transplantation in order to 
reproduce the clinical situation where 
the host liver was excised, and also be­
cause the graft atrophied when the host 
liver was left undisturbed in the auxili­
ary model. Marchioro et al.6 believed 
this atrophy was caused by deprivation 
of some hepatotrophic factor present in 
portal blood. Other workers7 have 
shown that the portal-deprived graft 
does not necessarily atrophy if the com­
peting host liver is also put at a disad­
vantage in some way, such as by tying 
the bile duct, diverting the portal blood 
from it, or by tying the hepatic artery.
The aim of the present investigation 
was to study a model of auxiliary trans­
plantation in the dog which would be 
suitable for human application. We 
chose the auxiliary model because (a) 
diseases most suitable for this proce­
dure in humans would probably be be­
nign and would not require host hepa- 
tectomy,8 (bj the auxiliary transplant,
*From the Department of Surgery, Division of 
General Surgery, University of Toronto, and 
Toronto General Hospital, Toronto, Ont.
Supported by Ontario Cancer Treatment and 
Research Foundation Grant 316-289-65, and 
Medical Research Council of Canada Grant 
MA-2153.
.S., A. A. KAMBOURIS, M.D., F.A.C.S.,
, M. G. TERSHAKOWEC, M.D. and 
.D., Toronto, Ont.
if it was not rejected, would probably 
not atrophy in the presence of a di­
seased host liver, and (c) whatever 
function was left in the host liver would 
support the animal during the critical 
early post-transplantation period. The 
initial experiments were set up to study 
unmodified rejection and to define 
quantitative methods for recognizing 
and defining rejection.
E x p e r im e n t a l  M ethod  
Transplantation Study 
Auxiliary heterotopic canine liver 
transplantations were performed in 56 
pairs of mongrel dogs without immuno­
suppression. They were paired so that 
the donor dog was one-half to two- 
thirds the weight of the recipient.
The donor animal was anesthetized 
with intravenous pentobarbital sodium, 
ventilated with room air, and cooled in 
ice to a rectal temperature of 30° C. The 
liver was carefully dissected free from 
all attachments except its vascular con­
nections ; special care was taken to pro­
tect the blood supply during this dissec­
tion.
At the same time the recipient animal 
was anesthetized with intravenous thio­
pental sodium and maintained on in­
halation anesthesia using methoxyfluor- 
ane (Penthrane) and oxygen-nitrous
Fig. 1.—Schematic representation of the 
auxiliary transplantation model.
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oxide mixture. The graft bed was pre­
pared by clearing the right common 
iliac artery and vein and the lower vena 
cava.
Donor hepatectomy was then rapidly 
performed and the liver was immediate­
ly immersed in sterile heparinized 
saline slush (2° C.). The core tempera­
ture of the liver was brought down to 
about 5° C. within five minutes. Per­
fusion was not used. Vascular anasto­
moses were then carried out using 5-0 
silk (Fig. 1). The period of total ische­
mia ranged from 35 to 75 minutes with 
a mean of 48 minutes. Biliary drainage 
of the donor liver was achieved by tube 
cholecystostomy. Intravenous fluids and 
blood were given as required. Prophy­
lactic penicillin-streptomycin was given 
for five days after operation.
General condition, activity and weight 
of the dogs, and size of the graft 
as estimated by palpation were record­
ed. The character and amount of ex­
ternal biliary drainage were recorded, 
and bilirubin levels were measured. 
Menghini needle biopsies of both donor 
and recipient livers were obtained at 
operation and at intervals after. Pe­
riodic determinations were made of 
hemoglobin, leukocyte count, serum 
glutamic oxaloacetic transaminase 
(SGOT), alkaline phosphatase, serum 
bilirubin, blood urea nitrogen (BUN), 
and blood sugar. Iodine-131 rose bengal 
liver scans were carried out at varying 
intervals in seven dogs. Hepatic arterial 
and portal venous angiography was per­
formed in four animals.
Control Studies
Three groups of dogs were studied in 
an attempt to separate the histologic 
and biochemical effects of unmodified 
rejection from the artifactual changes 
related to injury incurred during oper­
ation.
(1) The effect of external biliary 
fistula alone was studied by performing 
a tube cholecystostomy in four dogs to 
establish external biliary drainage. 
Menghini needle biopsies and biochem­
ical studies were carried out as in the 
transplantation group.
(2) The effect of hepatic ischemia 
was studied in 15 dogs by mobilizing all 
the hepatic inflow and outflow tracts 
and then clamping the hepatic artery 
and portal vein for periods varying 
from 15 to 45 minutes without cooling. 
Splanchnic hypertension was prevented 
by a splenojugular shunt using sili­
conized tubing. In these dogs, liver 
biopsies were taken before vessel ob­
struction, at 15 minutes, 30 minutes, one 
hour and 24 hours after release of 
clamps, and at autopsy. Biochemical 
studies were done as in the transplanta­
tion group.
(3) The effects of injury to the hepa­
tic nerves were studied in eight dogs. 
In four, the nerves were dissected, 
crushed and divided; in three, the 
nerves were merely dissected free of 
the vessels and not divided; and, in one, 
the hepatic arteries were ligated as well 
as crushing and dividing the hepatic 
nerves. Control and serial postoperative
500 r
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Fig. 2.—Hematologic and biochemical
changes observed in dog 17-LT. Histologic signs 
of rejection began on day 2, and graft destruc­
tion was complete on day 8.
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Fig. 3a. Fig. 3b.
Fig. 3.— An example of rapid rejection, (a) Marked necrosis and periportal infiltration 
with mononuclear cells (day 5). (b) Complete destruction of the graft (day 10) (original 
magnification X  100).
liver biopsies and blood samples for bio­
chemical determinations were taken in 
all.
R e s u l t s
Transplantation Study
General.— Of the 56 dogs in which 
a transplant was attempted, 35 were 
studied in detail; 15 (27%) died during 
the operation, in four the hepatic trans­
plants became acutely infarcted, and in 
two adequate histologic material could 
not be obtained. Postoperative recovery 
was usually rapid and the dogs exhib­
ited normal activity and appetite in 24 
to 48 hours. Since the recipients' own 
livers were intact in this model, survival 
did not reflect graft function. Twenty- 
three dogs were sacrificed five days to 
7Va months after operation. Twelve 
died from three to 19 days after opera­
tion from a variety of complications not 
directly related to rejection of the hepa­
tic graft.
Bile output.— Both bile bilirubin 
concentration and bile volume rapidly 
declined in the postoperative period un­
til all discharge from the tube ceased
after eight (range three to 12) days on 
the average (Fig. 2).
Hematologic and biochemical studies. 
—-Serum glutamic oxaloacetic transa­
minase levels tended to rise during the 
first two to three postoperative days, 
followed by a second peak in most dogs 
about four to eight days after trans­
plantation. The first peak probably re­
flected ischemic injury during trans­
plantation ; the second peak corres­
ponded to the histologic finding of re­
jection. No pattern was seen in the alka­
line phosphatase values. Serum biliru­
bin, BUN, and blood sugar remained 
normal. Leukocyte counts were elevated 
but no pattern could be established. Dif­
ferential counts revealed granulocyto­
sis. Hemoglobin concentration and 
platelet counts were unchanged (Fig. 
2).
Histologic studies.— For the first few 
postoperative days, liver biopsies were 
essentially normal. Two general his­
tologic patterns were then observed.
The first pattern, seen in 32 of 35 
dogs, was that of rapid rejection (Fig. 
3). By three days, minute areas of ne­
crosis appeared around the hepatic
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Fig. 4a
Fig. 4b
Fig. 4c
Fig. 4.—An example of delayed rejection, (a) 
Congestion and periportal mononuclear infil­
tration with necrosis (day 7). (b) Infiltration 
and periportal fibrosis (day 27). (c) Marked 
fibrosis, mononuclear infiltration, and disap­
pearance of hepatic parenchyma (day 225) 
(original magnification X  100).
veins. In three to five days a mononu­
clear (mainly macrophage) infiltrate 
appeared accompanied by some granulo­
cytes. The infiltrate was seen first in 
the periportal connective tissue and also 
around the foci of necrosis which 
gradually became more widespread 
throughout the liver lobule. By five to 
seven days, the mononuclear infiltrate 
increased markedly; lymphocytes and 
plasma cells appeared and the areas of 
necrosis enlarged and became confluent. 
The last viable liver cells seen were 
usually in the periportal areas. Bile 
ducts and portal blood vessels were 
spared and remained normal long after 
the hepatic parenchyma disappeared. 
The necrotic areas were replaced by 
histiocytes and fibroblasts.
The speed of the reaction described 
here varied considerably from dog to
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dog. Liver parenchyma was totally de­
stroyed by five days in 19 (54% ), by 10 
days in 30 (86% ), and by 15 days in 32 
(91% ).
The remaining three dogs showed a 
different histologic pattern: delayed re­
jection (Fig. 4). The cellular infiltrate 
in these animals was less intense than 
in the others. Necrosis was not a pro­
minent feature. Hepatic parenchyma 
was slowly replaced by dense fibrous 
connective tissue. The biopsies still con­
tained viable hepatic cells at 22, 27, and 
78 days respectively. After this, no he- 
patocytes could be found in the dense 
scar in any of these three dogs.
In all 35 dogs, the recipient’s own 
liver remained normal.
137 rose bengal liver scans.— In all 
seven dogs studied by scintigraphy, the 
host liver maintained normal isotope 
uptake on each scan. Uptake by the 
graft was normal during the first few 
days only. By five days it was markedly 
reduced and activity ceased by eight to 
nine days.
Angiography.— In four dogs in which 
they were performed, hepatic arterial 
and portal venous angiograms de­
monstrated that the anastomoses were 
patent and that the grafts were ade­
quately perfused. However, at post mor­
tem, these vessels were thrombosed in 
23 of the remaining 31 dogs that sur­
vived operation. In four, there was ear­
ly graft infarction due to thrombosis of 
all vessels. Of the remaining 27, 15 had 
portal vein thrombosis, eight had hepa­
tic artery thrombosis and 10 had hepa­
tic vein thrombosis. The temporal rela­
tionship between thrombosis and rejec­
tion could not be determined in these 
dogs.
Controls
Bile fistula.— The four dogs with 
biliary fistulas secreted bile until sacri­
fice without any progressive diminution 
of daily volume or of bilirubin concen­
tration. The only change seen in the 
liver biopsies was a sparse neutrophilic 
periportal infiltrate, which developed in 
the first two to three days after opera­
tion.
Leukocytosis and neutrophilia were 
observed in the peripheral blood. Serum 
glutamic oxaloacetic transaminase and 
alkaline phosphatase showed minor ele­
vations following the biopsies. Serum 
bilirubin remained normal throughout.
Hepatic ischemia.— All dogs survived 
15 minutes of ischemia, one of four 
dogs died after 30 minutes of ischemia, 
and four o f six died after the hepatic 
artery and portal vein had been clamped 
for 45 minutes.
Most liver biopsies were normal after 
ischemia. After 15 minutes ischemia, a 
few biopsies showed a minimal neutro­
philic infiltrate and occasional minute 
areas of necrosis. After 30 minutes 
ischemia, the only additional observa­
tion in a few biopsies was sinusoidal 
congestion. After 45 minutes the find­
ings were similar except for bile stasis 
seen in two biopsies taken after 24 
hours. One dog sacrificed 26 days after 
45 minutes of ischemia had a normal 
liver except for a minor neutrophilic in­
filtrate at 10 and 26 days.
All the dogs exhibited transient eleva­
tions of SGOT, alkaline phosphatase, 
leukocyte count, hematocrit, and blood 
sugar after the clamps were released. 
Serum electrolytes, bilirubin, and pro­
thrombin time remained normal.
Hepatic denervation.— Of the eight 
dogs in which the hepatic nerves were 
damaged, two died of unrelated causes 
(pneumonia and bowel obstruction) 
after operation; the other six remained 
well until sacrifice. No changes were 
seen in liver biopsies. Serum glutamic 
oxaloacetic transaminase, alkaline phos­
phatase, BUN and bilirubin remained 
normal. Leukocyte counts were elevated 
in the immediate postoperative period.
D iscussion
Moore et al.9 asked whether the ne­
crosis seen early in transplanted livers 
was the result of operative ischemia or 
whether it was actually part of the re­
jection process and concluded that the 
immune response of the host may be a 
contributing factor. Our finding of 
minute areas of centrolobular hepatocel-
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lular necrosis in sections from the ische­
mia control group suggests that opera­
tive ischemia can produce this change. 
Stuart et al.'0 have also demonstrated 
patchy hepatocellular necrosis in the 
canine liver after autotransplantation. 
In this situation the necrosis can be due 
only to operative ischemia. Therefore 
this type of early scattered necrosis 
without cellular infiltration is not part 
of the rejection reaction.
Since each of our control studies re­
vealed polymorphonuclear leukocyte in­
filtrates, such a change cannot be 
classed as a sign of host rejection. In­
stead, it is presumed to be a response 
to non-specific hepatic injury incurred 
during transplantation.
Following canine hepatic denerva­
tion Hori, Austen and McDermott11,12 
have described serious renal and hepatic 
damage consisting of massive hepatic 
necrosis accompanied by marked oligu­
ria. A large number of the dogs died, 
and autopsy revealed extensive hepatic 
necrosis. Our findings in the hepatic 
denervation controls do not corroborate 
this. In our experience hepatic denerva­
tion has a negligible effect on hepatic 
structure and function— a conclusion 
that has recently been supported by 
Charlton, Bigler and Eiseman.13
Our histologic findings: mononuclear 
infiltration and periportal necrosis by 
three to five days, progressing to total 
graft destruction by 10 to 15 days agree 
with those of other authors.14'17 These 
changes may have progressed more 
slowly in three of our dogs because the 
donor and recipient had similar tissue 
antigens.
In this model, none of the hema­
tologic or biochemical parameters fol­
lowed proved to be useful in predicting 
imminent rejection. Elevation of SGOT 
occurred consistently, but appeared two 
to three days after the biopsies showed 
hepatocellular destruction.
Liver scanning using 131I rose bengal 
proved to be sensitive in detecting de­
creasing hepatic function and early 
graft failure.
The infrequency of acute infarction 
of the hepatic graft, the excellent gross
appearance of the graft after operation 
and the relatively normal biopsies dur­
ing the first few postoperative days 
suggest that, in the dog, surface cooling 
rather than perfusion provides ade­
quate protection from ischemia in this 
type of procedure.
S u m m a r y
Auxiliary liver transplantation was 
studied in 56 unmatched pairs of mon­
grel dogs.
Some histologic and biochemical 
changes observed in the first few post­
transplant days could also be produced 
by coincident bile fistula, hepatic ische­
mia, and hepatic denervation.
Histologic and biochemical changes 
attributable to rejection began after 
three days, were marked by five to 
seven days, and rejection was usually 
complete by 10 to 15 days. In a few 
dogs this process was delayed, presum­
ably because of chance similarity of 
donor-recipient tissue antigens.
In this model the most reliable means 
of following the fate of the hepatic 
'graft, both structurally and functional­
ly, were serial percutaneous needle biop­
sies and external radiosotope scans.
The authors would like to thank Drs. J. W . 
Steiner, M. J. Phillips and K. Miyai for inter­
preting histologic material, and Mr. R. Pelan 
for technical assistance.
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R e su m e
Les auteurs ont etudie la transplantation 
auxiliaire du foie chez 56 paires de chiens ba- 
tards, non apparies.
Un certain nombre des modifications histo- 
logiques et biochimiques qui ont ete observees 
dans les quelques jours qui ont suivi la trans­
plantation auraient pu etre egalement causees 
par une fistule biliaire contemporaine, une 
ischemie hepatique et une enervation hepati- 
que.
Quant aux modifications histologiques et 
biochimiques attribuables au rejet, elles ont 
commence a se manifester apres trois jours et 
ont ete tres marquees dans un delai de cinq 
a sept jours. Le rejet definitif avait generale- 
ment lieu entre 10 et 15 jours. Chez quelques 
animaux, ce processus etait retarde, probable- 
ment par suite d’une similitude fortuite entre 
les antigenes tissulaires du donneur et du 
receveur.
Dans ces experiences, les moyens les plus 
surs de suivre revolution de la greffe hepati­
que, au double point de vue structural et fonc- 
tionnel, ont consiste a pratiquer en serie des 
biopsies par aspiration, par voie percutanee, 
et des scintigrammes externes, au moyen de 
radio-isotopes.
IMPORTANT NOTICE
Effective May 1, 1972, the editorial office of the 
Canadian Journal of Surgery will be located at 
C.M.A. House, 1867 Alta Vista Drive, Ottawa, 
Ont. The postal address will be: P.O. Box 8650, 
Ottawa, Ontario K1G 0G8.
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SUPERIOR MESENTERIC ARTERY ANEURYSM
W. J. KOSTUK, M.D., F.R.C.P.[C]* and M. D. SILVER, M.B., B.S., Ph.D.,t Toronto, Ont.
A lthough  abdominal aortic aneurysms are common, aneurysms of the mesen­teric arteries are uncommon; for exam­ple, only one superior mesenteric artery aneurysm was encountered in two stu­dies each of which involved 12,000 au­topsies.1' 2 Most of the reported cases are 
mycotic aneurysms and are secondary to bacterial endocarditis.3-8 Other causes have been detailed9-15 but atherosclerotic aneurysms are infrequent.3, ”*13-15 This paper has two purposes: to present a patient with superior mesenteric artery aneurysm secondary to atherosclerotic disease, and to review the clinical pre­sentation, etiology, diagnosis and treat­ment of this aneurysm.
Case Report
Early in February 1970, a 76-year-old woman developed rectal bleeding, anorexia and weakness followed by constipation, bloating and crampy abdominal pain. She was admitted to another hospital where a barium enema showed an incomplete large bowel obstruction secondary to a carcinoma at the rectosigmoid junction. On February 14, the patient had a grand mal seizure and had a fluctuating level of consciousness. These changes were attributed to a cerebro­vascular accident. She had improved suf­ficiently by February 17 to permit a trans­verse colostomy to be done. After operation the patient improved and by early March she was able to feed herself and sit in a chair. At this time a mass was noted in the left epigastrium, which was interpreted as a metastatic lesion in the left lobe of the liver.
On March 22, the patient was transferred to the Toronto General Hospital. When examined she was febrile (102° F.), dehy­drated, lethargic, confused and dysarthric. Her blood pressure was 110/70 mm. Hg. The
*Fellow, Ontario Heart Foundation, Depart­ment of Pathology, University of Toronto, Toronto, Ont.
fPathologist, Toronto General Hospital; Asso­ciate Professor of Pathology, University of Toronto.
Reprint address: Dr. M. D. Silver, Department of Pathology, Banting Institute, 100 College Street, Toronto 101, Ont.
heart rate was 80/min. and irregular. No heart murmurs were heard. She had a pul­satile mass in the epigastrium slightly to the left of the midline. She had a function­ing colostomy and no enlarged abdominal or­gans. The blood urea nitrogen (BUN) was 35 mg./100 ml., while her serum electro­lytes, blood sugar and liver function tests were normal. A Klebsiella species was cultured in her urine.She was treated with intravenous fluids, an indwelling catheter and antibiotics. Three days after admission her right thigh became distended and acutely tender. Bruises were noted in both lower quadrants of the abdomen and the upper aspects of the thigh. The possibility of fracture of the hip was excluded. On March 27, she had sudden severe abdominal pain and developed a rigid abdomen. Thereafter the hematoma in the right leg markedly increased in size. The clinicians thought she had ruptured an abdominal aneurysm and that blood had tracked into the retroperitoneal space and into the thigh. Over the next 24 to 48 hours, she received six units of blood and her con­dition stabilized. In view of her history of rectal carcinoma with possible secondary lesions and a previous cerebral vascular ac­cident, she was treated conservatively and died on April 2, 1970.The postmortem examination was lim­ited to the abdomen and right leg. The ab­dominal aorta was severely atherosclerotic and, 2 cm. from the origin of the superior mesenteric artery, there was an aneurysm 12 cm. in diameter (Fig. 1). Anteroin- feriorly, the fourth part of the duodenum was adherent to it and the duodenal mucosa in this area was hemorrhagic and necrotic, presumably as a result of pressure. The head of the pancreas was attached to the lateral aspect of the aneurysm. The aneu­rysm, which was partially filled with throm­bus, had ruptured into the retroperitoneal space where approximately 1100 ml. of blood clot was found. The blood extended retroperitoneally into both lower abdominal quadrants and upwards into the flanks sub- dermally (Fig. 2). It had tracked into the pelvis and followed the femoral canals on both sides. Four hundred millilitres of blood were present in the right adductor canal and extended to the popliteal fossa. The blood also tracked posteriorly into the inferior
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Fig. 1.—(A ) Superior mesenteric artery aneurysm viewed from the posterior surface. (B) 
Artist’s impression of the left lateral view of the aneurysm showing the rupture site and 
necrotic duodenum attached at the anteroinferior border.
aspect of the right gluteal region (Fig. 2 ) . 
The femoral vein on that side was throm­
bosed. Histologically, the wall of the aneu­
rysm in the superior mesenteric artery 
showed severe atherosclerosis.
An ulcerated fungating adenocarcinoma,
Fig. 2.—Extent of subcutaneous hematomas 
at autopsy (hatched areas).
7 cm. in diameter, encircled the bowel wall 
in the rectosigmoid region. It had not pene­
trated the bowel wall nor metastasized. The 
liver was normal.
D is c u s s io n
Although the clinical diagnosis of an 
aneurysm of the mesenteric artery is 
difficult, it may be suggested by the pa­
tient’s history or physical examination.
The most common presenting com­
plaint is upper abdominal pain, which 
may be of sudden onset or insidious. It 
has no characteristic features and has 
been mistaken for the pain caused by 
cholecystitis10 or pancreatitis.3,12 The 
pain is soon followed by the appearance 
of a pulsatile epigastric mass that can 
be moved laterally. In most cases, how­
ever, the clinical picture is not charac­
teristic enough to suggest the diagnosis 
during life, hence it is often made post 
mortem. The present patient had no 
symptoms referable to the aneurysm 
before admission. She did, however, 
have a pulsatile epigastric mass which 
was correctly diagnosed as an aneu­
rysm. It is interesting to note that eight
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or nine weeks earlier the epigastric 
mass had been detected but was thought 
to represent a metastatic lesion in the 
liver. At post mortem the liver was 
normal.
The diagnosis of a superior mesen­
teric artery aneurysm should be sus­
pected in any patient with a history of 
endocarditis who develops epigastric 
pain associated with, or followed by, an 
abdominal mass. Most of these mycotic 
aneurysms have occurred in women less 
than 40 years of age. Usually, the symp­
toms and signs develop within four 
months of beginning treatment for bac­
terial endocarditis.4-8 However, De 
Bakey and Cooley3 successfully operated 
on an unusual patient; this 27-year-old 
woman developed a mass in the upper 
abdomen four years after she was 
treated for bacterial endocarditis. She 
had mild epigastric pain during those 
four years and noticed that it increased 
in severity a few months before the 
aneurysm became obvious. This implies 
that the aneurysm had been slowly en­
larging over that period.
A plain abdominal film may help in 
diagnosis. The presence of a soft-tissue 
mass in the epigastrium is a non-spe­
cific finding. In our case, postmortem 
radiography did not reveal any calcifi­
cation in the wall of the aneurysm. 
However, if the wall is calcified it may 
aid diagnosis. The calcium deposits are 
curvilinear in radiographs and are usu­
ally located in the midline or slightly 
to the left, at the level of the upper lum­
bar vertebrae. Calcified splenic aneu­
rysms, on the other hand, are seen in 
the left upper quadrant16 and calcified 
renal artery aneurysms are seen medial 
to the kidney hilus.17 Weidner et al.'4 
have described circumferential calcifi­
cation in two superior mesenteric ar­
tery aneurysms, which produced an in­
tact ring in the anteroposterior view. 
In the lateral view the circumferential 
ring of calcium was disrupted by the 
origin of the superior mesenteric artery 
or its proximal branches. Calcification 
of mycotic aneurysm is uncommon.7 An­
giography helps to establish the diagno­
sis, especially selective angiographic
techniques. In the present case, al­
though an abdominal aneurysm was 
diagnosed, its origin from the superior 
mesenteric artery was not suspected 
and, in view of the patient’s poor gen­
eral health, the clinicians did not do 
definitive studies.
Although many lesions may produce 
a superior mesenteric artery aneurysm, 
the vast majority have been mycotic 
and secondary to bacterial endocardi­
tis.3-8 Of the aneurysms treated surgical­
ly a few have been idiopathic10, 12 and 
one was thought to be congenital12— 
the latter occurred in a 50-year-old man 
who also had a berry aneurysm of the 
posterior communicating artery. Rela­
tively few cases have been due to athe­
rosclerosis.11- 13-15 These, as one might 
expect, occurred in patients older than 
those with mycotic aneurysms. Our pa­
tient falls into this category.
Superior mesenteric artery aneu­
rysms must be treated surgically be­
cause the prognosis of the untreated 
patient is poor. Death is usually a result 
of the underlying disease (if the patient 
has a mycotic aneurysm), or of rupture 
of the aneurysm. However, one of the 
cases reported by Weidner et al.14 was 
unusual. A 70-year-old man had been 
operated upon because of extrahepatic 
obstructive jaundice. At operation he 
had a superior mesenteric artery aneu­
rysm, and the common bile duct was 
embedded in its wall. A cholecystojeju- 
nostomy was done but the aneurysm 
was not touched. The patient remained 
well for six years but then developed a 
severe upper abdominal pain and died 
during an attempted resection of the 
aneurysm. The first case successfully 
treated surgically was described by De 
Bakey and Cooley in 19533 and others 
have been reported since.3-12 In most in­
stances the aneurysm has been ligated 
and resected or a reconstructive aneu- 
rysmorrhaphy has been done. Some­
times it has been necessary to resect a 
length of bowel because of inadequate 
collateral blood supply. Horton5 de­
scribed a patient in whom a mycotic 
aneurysm had ruptured; treatment con­
sisted of aneurysm resection and a right
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hemicolectomy. Of the three patients with atherosclerotic aneurysms who were treated surgically, all died at or shortly after operation.13,14 However, Smith and Hill11 successfully excised the atherosclerotic aneurysmal sac in a 66- year-old woman.
S u m m a r y
A 76-year-old woman had a superior mesenteric artery aneurysm that rup­tured. These aneurysms are rare, most are mycotic and are secondary to bac­terial endocarditis but atherosclerotic aneurysms, as in this case, do occur. The correct diagnosis may be suggested by a pulsatile movable midline epigas­tric mass. If the aneurysmal wall is cal­cified, a plain abdominal film can be distinctive. Definitive diagnosis is pos­sible only with angiography. The aneu­rysm must be treated surgically by liga­tion and resection or by reconstructive aneurysmorrhaphy.
We thank  Mrs. B. Hough, D epartm ent of A rt as Applied to Medicine, University of To­ronto, who drew Figs. IB and 2, and Mrs. M. Lorber who prepared the photographic p rin ts.
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R e s u m e
Une fem me de 76 ans presen ta it une d isten­sion abdominale. Apres une colostomie tra n s ­verse, on decouvrit une m asse pulsatile, situee dans la region epigastrique mediane e t qui se rom pit par la suite. A 1’autopsie, on trouva un anevrysm e de l’artere m esenterique superieure, de 12 cm de long. Bien qu’ils soient ra res, la p lu p art sont des anevrysm es d’origine fongi- que e t sont secondaires a une endocardite bac- terienne, m ais les anevrysm es atheroscleroti- ques, comme dans le cas present, surviennent parfois. Le diagnostic exact peut etre pose par la decouverte d’une m asse epigastrique pu lsa­tile et mobile. Si la paroi de l’anevrysm e est calcifiee, une radiographie abdominale sim ple peut e tre  diagnostique: la calcification curvi- lineaire s ’observe au niveau de la vertebre lombaire dans la region mediane ou legerem ent vers la gauche. II est facile de la d istinguer de celle qui est produite par des anevrysm es des a rte res  renale ou splenique calcifiees. Un diagnostic definitif d ’anevrysm e de l’a rte re  m esenterique superieure n ’est possible que par angiographie. L’anevrysm e doit e tre  tra ite  chirurgicalem ent par ligatu re e t resection ou par anevrysm orraphie restau ratrice.
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MALIGNANT MELANOMA OF THE HEAD AND NECK: 
A CLINICOPATHOLOGICAL STUDY*
P. J. FITZPATRICK, M.B., B.S., D.M.R.T., F.F.R.,f T. C. BROWN, 
M.D., C.R.C.P.[C], F.A.C.P.J and J. REID, M.A., Toronto, Ont.
M a l ig n a n t  melanoma, the most feared 
cutaneous tumour, was first described 
as the “ black cancer” in the writings 
attributed to Hippocrates in the fifth 
century B.C.1 In the early nineteenth 
century, when the importance of path­
ologic anatomy to clinical medicine was 
being realized, both Laennec2 and Du- 
puytren3 (in 1806) published papers 
on this dreaded tumour. Fourteen years 
later, in 1820, Dr. William Norris,4 a 
grandson of John Hunter and a country 
general practitioner, first described 
melanotic growths in English in an 
autopsy account of a patient dying from 
malignant melanoma. His enthusiasm 
was remarkable because he had to ride 
20 miles to do the necropsy, and his 
graphic description remains unsur­
passed. Carswell,5 in 1836, is credited 
with first using the term “melanoma” 
to describe these pigmented neoplasms. 
Hutchinson,6 in 1894, described the 
clinical behaviour of the melanotic 
freckle, and W. Samson Handley,7 in the 
Hunterian Lecture in 1907, first ad­
vised a wide tumour excision because of 
the tendency to centrifugal permeation. 
Dubreuilh,8 in 1912, made the first at­
tempts at correlating tumour appear­
ance with behaviour, and Sylven,9 in 
1948, first staged the disease as an in­
dex for treatment and to assess results. 
Since then, a steadily increasing number 
of reports have been published about 
malignant melanoma and its unpredict­
able behaviour. A review of this litera­
ture reveals a number of inconsistencies, 
particularly in regard to treatment of 
the primary tumour and the regional 
nodes.10"19 Accordingly, my colleagues 
and I studied the malignant melanomas
•Presented at the Conference on Selected As­
pects of Skin Cancer, Ottawa, Ont., November 
6, 1970.
fThe Princess Margaret Hospital, 500 Sher- 
bourne Street, Toronto 284, Ont.
JChief Pathologist, The Princess Margaret 
Hospital.
seen at the Princess Margaret Hospital, 
Toronto, during the period 1958 to 1968 
in order to draw conclusions about the 
extent of the primary operation, the 
value of a wide re-excision following 
excisional biopsy, the place of prophy­
lactic node dissection, and the results 
of node dissection when palpable disease 
was present.
M a t e r ia l  a n d  M e t h o d s
The Princess Margaret Hospital is a 
radiotherapy and referral institution, 
and for this reason the clinical spec­
trum is biased to aggressive and recur­
rent disease. As a pilot study, we de­
cided to review in depth our experience 
with malignant melanoma of the head 
and neck between 1958 and 1968 before 
reviewing our total material. This more 
comprehensive study will be published 
in due course, and both studies supple­
ment an earlier report from the Ontario 
Cancer Institute by Dickson in 1954.10 
In spite of their limitations, retro­
spective studies may provide important 
information and they are a mandatory 
prelude to any prospective study. We 
hope this review will fill in the clinical 
background, describe some of the prob­
lems encountered in dealing with this 
type of malignancy, and provide the 
basis for a prospective study of this 
disease. We need to improve our ability 
to make the correct clinical diagnosis 
and settle the question whether confir­
mation by incisional biopsy compro­
mises cure. Because an excisional biop­
sy may be mutilating, a preliminary 
clinical opinion about the inherent tu­
mour biology is of great value in plan­
ning treatment. Malignant melanoma is 
a capricious tumour and its behaviour 
can be estimated from tumour form and 
the histologic picture and may be mod­
ified by age, sex and other unknown 
factors. Valuable information often was 
absent from our records and, for this
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reason, a work sheet should be regarded 
as essential to record the data of new 
patients. Although 392 patients with 
malignant melanoma were registered 
at the Princess Margaret Hospital du­
ring the study period and a written 
pathological report was available on 
most, only 45 histologic sections had 
been examined at our hospital and au­
topsy had been performed on only 15 
patients.
Crude survival rates are used with 
no correction for death from other 
causes, although the median age for our 
patients was 60. The graphs have been 
constructed by the actuarial method. 
Some grouping of patients was neces­
sary to get adequate numbers, but the 
subgroups were also analyzed in detail. 
Crude survival at 30 months was used 
for some results because 56 of 61 pa­
tients, histologically reviewed, were 
followed for that period.
TABLE I.— New Patients W ith Skin Cancer 
Admitted to The Princess M argaret Hospital, 
Toronto, 1958 to 1968
No. of
patients Percentage
Patients registered........ 7202 100%
Malignant melanoma . 310 2.3
Malignant melanoma of 
head and neck........... 79 0.9
C l in ic a l  E x p e r ie n c e
During the years 1958 to 1968, 7203 
patients with skin cancer were regis­
tered at the Ontario Cancer Institute; 
310 had malignant melanoma, and in 79 
the lesion was in the head and neck 
(Table I). These 79 patients were an­
alyzed clinically and 71 histologic sec­
tions reviewed: 10 proved to be of local 
recurrences and no primary lesion was 
available for study. In all, 61 primary 
lesions were examined. In addition, an­
other 41 patients had non-cutaneous 
malignant melanoma of the head and 
neck (Fig. 1). The eight mucosal tu­
mours were too few for analysis; they 
all occurred in patients over 65 and 
none survived five years. Thirty-three 
patients had eye tumours; 23 were in­
traocular and 10 involved the con­
junctiva. The crude five-year survival
MALIGNANT MELANOMA 
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rate among these patients was 83% for 
those with conjunctival tumours and 
50% for those with intraocular tu­
mours.
The cutaneous malignant melanomas 
were more common in men (46) than 
women (33) and were equally divided 
between left and right sides. This male 
predominance was due to the higher 
proportion of men with lesions of the 
ear and scalp; men with such lesions 
outnumbered women 22:7. There was 
a double-peak age incidence for both 
men and women with a median of 60
Fig. 2.—Graph to show the age distribution 
Note the double age peaks.
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years and a range from 22 to 97 years 
(Fig. 2). These peaks at about 40 and 
75 have been previously noted but are 
unexplained.
That the Princess Margaret Hospital 
is a referral centre is reflected in the 
clinical spectrum of registered patients. 
Previously untreated patients account 
for only one-third of the new patients 
and another third have recurrent tu­
mour.
Among the 63 patients on whom a 
history was available, 56 (81% ) de­
scribed a lesion, such as a nevus or pig­
mented patch, before clinical disease de­
veloped. Only two patients were asymp­
tomatic ; in these the melanoma was dis­
covered at routine examination. The 
main symptoms in the remainder in­
cluded increase of size, colour change 
and ulceration (Table II). Only two pa-
TABLE II.—Summary of F irst Presenting 
Symptoms in Patients W ith M alignant M elano­
ma of the H ead and N eck
Symptom No. of patients
Nevus........................................  30
Growth......................................  13
Combination.............................  9
Colour change........................... 5
Trauma.....................................  2
Asymptomatic..........................  2
Secondary.................................  1
Not stated................................  17
Total.........................................  79
Previous lesion 56 of 62
tients mentioned trauma as a causative 
factor and these blamed shaving cuts. 
The duration of symptoms before diag­
nosis was similar for men and women 
and, in one-half the cases, was under 
one year. On presentation, the tumour 
stage was similar for all age groups. All 
patients were Caucasian, and the his­
tory and clinical examination gave no 
hint of etiology, although a number of 
men were farmers or outdoor workers.
C l in ic a l  S t a g in g
The aim of clinical staging is to rec­
ord precise information on the extent 
of a tumour so as to aid the clinician in 
planning treatment and in making a 
prognosis, to evaluate the results of
treatment, and to facilitate the ex­
change of information between centres 
and individual specialists. Until now, 
skin tumours have not been staged at 
the Princess Margaret Hospital, but re­
trospectively and with the realization 
that this breaks a fundamental rule, 
these tumours have been staged by the 
TNM classification of the International 
Union Against Cancer20 and by the ear­
lier and simpler classification of Syl­
ven.9 The initials TNM stand for T— 
the tumour, N— the regional nodes, 
and M— distant metastases, and by the 
addition of numbers to these compo­
nents Tj To  etc. different degrees of ex­
tent of the malignant process can be 
recorded. Sylven simply staged disease 
into three groups according to whether 
it was localized, or had regional or me­
tastatic spread. This was necessary to 
study the data meaningfully and, where 
there was doubt about tumour extent, 
the case was understaged. In this 
staging, we used the clinical descrip­
tion, pathology reports and clinical pho­
tographs.
Seventy-five per cent of tumours 
were Stage T1( i.e. less than 2 cm. in dia­
meter; however, a 2-cm. skin tumour is 
relatively large. Because the staging 
was retrospective and was done for only 
79 patients, we used the simpler Sylven 
system for analysis; nevertheless, it 
correlated very well with the TNM 
grouping and enabled us to compare re­
sults with other reported data. There is 
no real difference in crude survival for 
T, or T2N0M, tumours at five years; the 
rates were 48% and 44% respectively. 
Our overall five-year crude survival 
rate of 40% is similar to other pub­
lished series.
We require prospective experience 
with TNM staging; all new patients will 
be classified this way and we hope to 
be able to make some constructive com­
ments after further study. Some of the 
problems of clinical staging are dem­
onstrated in Fig. 3, a patient with 
lentigo malignum. The overall pig­
mented patch is 6 cm. in diameter which 
makes it a T3 tumour. However, the
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Fig. 3.—Clinical photograph of lentigo mali- 
gnum to demonstrate problems in clinical stag­
ing.
elevated solid portion is 1.2 cm. in dia­
meter, a TV tumour, but the indurated 
area is 2.5 cm. in diameter, a T2 tumour. 
In spite of its limitations, clinical stag­
ing is of prime importance in prescrib­
ing treatment and assessing results.
R egional N odes
On admission to the clinic, 66 of the 
79 patients had clinically negative re­
gional lymph nodes, eight were positive 
and in five the status was unknown. 
Subsequently, 20 of the 66 patients in 
the negative node group developed nodal 
metastases; 46 did not. Among the 28 
who developed regional metastases, 25 
had solid and three had superficial tu­
mours. The group that never developed 
regional metastases contained a higher 
proportion of patients with T, tumours 
(87%) than those that did (70% ).
B iopsy
Experience in recent years has cast 
doubt on the dictum that an incisional 
biopsy compromises survival. Our biop­
sy experience can be summarized as fol­
lows : for 65 localized tumours the five- 
year crude survival rate for excisional 
biopsy is 48% and for incisional biopsy 
is 30%. This difference can be ac­
counted for because the small tumours 
are easier to excise; T, tumours formed 
85% of the excisional biopsy group and 
61% of the incisional biopsy group. At 
the Princess Margaret Hospital we re­
commend that, where possible, excision­
al biopsy be carried out because this 
provides the total tumour for patholog­
ical study. Because an incisional biopsy 
takes only a small volume of tissue, it 
may miss a solid tumour element or ul­
cerated area; both parameters we con­
sider unfavourable.
T u m o u r  M orphology
In this study it soon became apparent 
that malignant melanoma was not a 
single entity and that the term covered 
a wide range of malignancy. The many 
descriptions of the primary tumour pre­
vented its use as a sound basis for a 
clinical decision regarding further man­
agement, although most of the classical 
entities were described. Commonly 
malignant melanomas are described as 
being nodular (Fig. 4), as spreading 
superficially (Fig. 5), or resembling 
Hutchinson’s melanotic freckle (lentigo 
malignum) (Fig. 3). Because of the 
varied clinical picture and to simplify 
assessment we divide the tumours into 
solid or superficial groups. Solid tu­
mours are those raised more than 2 
mm. above the surrounding skin or 
those which exhibit induration. The 
arbitrary level of 2 mm, was chosen be­
cause many nevi are elevated to this 
height.
Lentigo malignum is a chronic, de­
generative, premalignant condition and, 
when frank malignancy develops, the 
prognosis depends on the type of tu­
mour developed. Clinically, we had 
seven patients with lentigo malignum, 
but none histologically, and this reflects 
the poor quality of the biopsy material 
submitted. Accordingly, this clinical 
entity was divided into solid or super-
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Fig. 4.—Clinical photograph showing a no­
dular tumour on the ear.
ficial groups by appearance, and this 
has correlated well with the histologic 
picture and behaviour. In this group 
there were three men and four women 
who had a median age of 75 and a range
Fig. 5.—A superficial tumour of the cheek.
of 60 to 97 years. Three tumours were 
solid, and four were superficial; no pa­
tient developed regional nodes. Two 
tumours metastasized. Six of the seven 
patients were alive at 30 months and 
four at five years.
P ath o log y  R eview
Although 392 patients with malig­
nant melanoma had been registered 
during the study period only 45 histolo-
Fig. 6.—Cutaneous melanoma, nodular form, 
showing penetration to level three (H & E, 
original magnification X 3).
gical sections had been reviewed. It was 
not practical or possible to obtain these 
other sections for study because the pa­
tients were referred from hospitals all 
over the province over a 10-year period. 
However, an intensive effort collected 
slides of 71 of the 79 cutaneous head 
and neck tumours. Ten of 71 proved to 
be of local or regional recurrences and 
no primary lesion was available. In all, 
61 primary lesions were examined. 
Copies of the original pathology report 
were available in most cases, but the 
pathologist did not know the clinical 
appearance of the tumour when he re­
viewed the slides.
March 1972 M ALIGNANT MELANOMA 95
Fig. 7— Superficial spreading form of malignant melanoma. There is penetration of der­
mal papillae, i.e. level two; there is no lymphocytic infiltration (A & E, original magnification 
X 100).
The objective of the slide review was 
to correlate a number of the histologic 
features of malignant melanomas with 
the clinical course of the disease and 
the survival of the patients. Twelve his­
tologic parameters were applied in re­
viewing the slides, including those set 
forth by Clark et al. :21
(1) Tumour form (Clark et al.)
(a) Nodular melanoma
(b) Superficial spreading me­
lanoma
(c) Lentigo malignum melano­
ma
(2) Level of penetration (Clark et 
al.)
(3) Local extent (of tumour to the 
lines of excision)
(4) Ulceration
(5) Lymphocytic infiltration (in­
tensity)
(6) Marginal spread
(7) Cell type (Clark et al.)
(a) Epithelioid
(b) Spindle cell
(c) Small cell
(8) Giant cells
(9) Number of mitotic figures
(10) Pigmentation (intensity)
(11) Pilar root extension
(12) Pseudoepitheliomatous hyper­
plasia.
Of these parameters, the four that 
correlated with 30-month survival 
were: tumour form, level of penetra­
tion, intensity of lymphocytic infiltra­
tion, and presence or absence of mar­
ginal spread.
The most valuable criterion for as­
sessing prognosis was the type of tu­
mour. Of the 61 primary lesions exam­
ined, 42 were nodular and 19 super­
ficial ; this series contained no example 
of lentigo malignum (Figs. 6 and 7).
We classified the histologic sections 
into nodular or superficial (TB), and, 
independently, these tumours retro­
spectively classified into solid or super­
ficial from chart information (PF), and 
were submitted to the statistician (JR) 
for analysis (Table III). The histologic 
and clinical assessments identified sim-
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ilar tumours in a high percentage of 
cases and with this the prognosis. The 
overall agreement was 85% and in the 
nodular (solid) group it was 93%. This 
correlation suggests that careful exam­
ination of the primary tumour can be 
of great prognostic significance. When 
the pathological and clinical correla­
tions agreed, the 30-month crude sur­
vival rate for nodular (solid) lesions 
was 54% and for superficial tumours 
100%. When the clinical appearance 
suggested that the tumour was super­
ficial rather than nodular, the 30-month 
crude survival rate was 67%, compared 
with 54% when the clinical and path­
ological opinions agreed. When the 
clinical appearance suggested a solid 
element in a pathologically superficial 
tumour, the 30-month crude survival 
rate was worse, 83% compared with 
100% where clinician and pathologist 
agreed. For accuracy in prognosis, a 
clinical photograph and excisional biop­
sy are required in addition to careful 
description and staging.
TABLE III.—Crude Survival by Clinical and 
Pathological Form in Patients W ith M alignant 
M elanoma of the Head and Neck
Alive at
Pathological Clinical No. of 30 mos.
type appearance patients (%)
Solid 39 54
Nodular
Superficial 3 67
Total 42 55
Solid 6 83
Superficial
Superficial 13 100
Total 19 94
Grand total 61 66
In grading the tumours according 
to Clark’s levels of penetration of the 
skin and underlying tissues, we found 
that only the nodular type extended 
deep to the third level. Extension to 
level five carried a 44% 30-month sur­
vival, while the survival for nodular 
tumours of lesser penetration was 59%. 
The superficial type did not extend 
beyond level three.
Fig. 8.—Malignant melanoma of the skin 
completely penetrating the epidermis to produce 
neoplastic ulceration (H & E, original magnifi­
cation X 250).
The intensity of lymphocytic infil­
tration of the immediate environs of 
the tumour related directly to the 30- 
month survival, and all those with in­
tense infiltration were alive at the end 
of the period. With moderate lympho­
cytosis, 82% survived whereas among 
those with minimal or no lymphocytic 
infiltration survival dropped to 42%.
Marginal spread, an integral feature 
of the superficial spreading type of me­
lanoma, was found in 36% of the pa­
tients with nodular lesions, and 71% 
of these survived the 30 months. In the 
52% of patients in which it was not 
found, survival was reduced to 43%.
In the superficial spreading type of 
melanoma, none of the remaining his­
tologic features indicated any difference 
in survival. In the nodular forms, there 
was a suggestive, although not signif­
icant, difference when the tumour ex­
tended to the limits of the excision of 
the specimen. When the tumour did not
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so extend, the 30-month survival was 
68% ; if it did, survival was reduced to 
40%.
Ulceration of the overlying skin was 
recognized in 32 of the 61 patients and 
was associated with a 50% survival, as 
opposed to a 73% survival when it was 
not found. “ Ulceration” we defined as 
any solution in the continuity of the epi­
dermis, whether associated with an in­
flammatory reaction or due only to a 
complete penetration of the epidermis 
by the tumour (Fig. 8).
When tumours were composed pre­
dominantly of spindle-shaped cells, sur­
vival at 30 months was 69%, in con­
trast to the epithelial cell type in which 
it was 46%. Only one example of the 
small cell type was recognized.
The remainder of the parameters had 
no apparent effect on the 30-month sur­
vival, namely, number of mitotic fig­
ures, presence or absence of giant tu­
mour cells, pseudoepitheliomatous hy­
perplasia, and pilar root extension. Sim­
ilarly, the intensity of tumour pigmen­
tation had no prognostic value.
Treatment
During the study period most patients 
with malignant melanoma were treated 
by excisional biopsy and, where this 
biopsy was limited, we did re-excision 
often with a skin graft. Radiation was 
used for primary treatment of older 
patients and to supplement a doubtfully 
adequate excision. In many reported 
series, superficial tumours account for 
over 50% of the total material but, in 
our series, accounted for only 22%. 
Among the patients who received their 
primary treatment at Princess Marga­
ret Hospital, the five-year crude survi­
val rate for those treated by excision 
was 18% while none of those treated 
with radiation survived five years. The 
five-year crude survival rate for ex­
cision in patients initially treated else­
where produced a better result, 54 % ; 
the overall result was 39%. Irradiation 
supplementing an operation elsewhere 
produced a 62% crude five-year sur­
vival. Eighteen, nearly one-quarter of 
the patients, had local recurrence with a
median interval after initial treatment 
of 41 /2  months. After further treatment, 
five patients developed a second recur­
rence after a median interval o f seven 
months.
Sixty-seven of the 79 patients had 
some form of excision as the initial 
treatment and, of these, 40 (60% ) did 
not require further local treatment. In 
addition, 12 patients received prophy­
lactic treatment, either further excision 
or radiation, and did not have local re­
currences. Fifteen (23% ) of these pa­
tients had a recurrence at the primary 
site and required further treatment.
The management of regional nodes is 
difficult and ambiguous. Twenty-eight 
of the 79 patients developed regional 
nodal involvement. Twenty of these pa­
tients had T, tumours, two had T2 tu­
mours and six and T:J tumours. Of these 
28, 25 had solid and three had super­
ficial tumours. In the series, only two 
patients had prophylactic neck dissec­
tions and, histologically, these were neg­
ative. Subsequently, 23 patients had 24 
“therapeutic” neck dissections and, of 
these, 13 (56%) subsequently had re­
currences in the operative area. From 
the time of nodal development, 10 of 28 
patients were dead within one year, and 
19 of the 28 within 30 months. Fifty- 
one, approximately two-thirds of the 
total number of patients (79), did not 
develop regional nodes, although their 
five-year crude survival rate of 52% is 
only a little better than that of the se­
ries. Five patients had a positive node 
removed from the neck, but subsequent 
dissection revealed no evidence of tu­
mour and this curiosity remains unex­
plained.
The treatment of regional disease in 
the head and neck is unsatisfactory and, 
except for well-lateralized tumours, a 
prophylactic neck dissection is unlikely 
to be rewarding. However, if a block 
dissection of nodes is performed only 
when palpable disease becomes appa­
rent, the survival rate is not improved 
and, because one-half of the patients 
develop recurrent disease in the oper­
ative area, morbidity is greatly in­
creased.
98 THE CANADIAN JOURNAL OF SURGERY Vol. 15
In this review, the treatment of me­
tastatic and recurrent regional disease 
was inconsistent, and worthwhile pal­
liation was rarely recorded.
S u r v iv a l
Survival is determined by the in­
herent biology of the tumour which can 
be modified by treatment. Survival in 
our series after treatment is shown in 
Fig. 9. There is a steady increasing 
mortality as time passes with an over­
all five-year crude survival rate of 40 %. 
This constant fall in crude survival in­
dicates that patients will continue to die 
from their disease. When localized tu­
mours only are studied, the five-year 
survival rate for men is 42% and 
women 50 %. If the age groups are split 
into under and over 60 years, it is ap­
parent that the better female survival 
rate is entirely due to the preponderance 
of younger women (Fig. 10). These 
women have a five-year crude survival 
rate of 68% while the older woman has 
a crude survival rate of 37%, giving a 
female average of 50%. Men of all age 
groups have a crude survival rate of 
35%.
The site of primary tumour has some 
bearing on prognosis; the neck gives 
the best and 60% are alive at five 
years. The ear is the worst site; 22% 
are alive at five years. In the scalp and 
face, average for the series, 40% are 
alive at five years.
Clinical stage is related to prognosis; 
44% of patients with localized tumours 
are alive at five years. The T! subgroup 
has a 48% five-year survival rate. Pa­
tients presenting with regional lymph- 
node involvement have a 12% five-year 
crude survival rate and those develop­
ing regional nodes after primary treat­
ment have a 36% five-year crude sur­
vival rate. Patients who never develop 
regional nodes have a 52% five-year 
crude survival rate. When metastases 
are present on admission no patients 
survive five years.
The clinical appearance of the tu­
mour strongly reflects prognosis: pa­
tients with solid tumours have a 30% 
five-year crude survival rate, while
Fig. 9.—Graph showing survival rates after 
treatment for malignant melanoma.
those with superficial tumours have an 
89% survival. Local recurrence does 
not affect the crude five-year survival 
rate, which is 38% for those that recur 
at the primary site and 41% for those 
that do not.
Fig. 10.—Graph showing the survival after 
treatment of localized malignant melanoma. 
The better survival of female patients is due 
entirely to the survival rate in women under 
60 years of age.
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Discussion and Conclusions
In retrospective studies, histopatho- 
logical reviews are handicapped equi­
valent to the shortcomings of the clinic­
al records, and these limitations in the 
present project must be kept in mind 
when our results are considered. Slides 
obtained from many different labora­
tories and on relatively old material un­
derlined the deficiencies of routine 
work. The variable quality of the sec­
tions made consistent observations dif­
ficult. Partial or complete absence of 
slides meant that cases had to be ex­
cluded from the study, while deteriora­
tion of the slides obscured the histologic 
detail. Even when we could obtain 
original specimens, we found that com­
plete morphologic evaluation of a malig­
nant melanoma was possible only on 
excisional biopsies. In most cases, the 
pathologist had made only one or two 
slides but, even when he had taken mul­
tiple sections, it was evident that he had 
not done the careful step-section exa­
minations recommended by Clark.
As one of the parameters in the study 
we searched for invasion by the tumour 
of lymphatic channels and blood vessels 
but did not observe such invasion in any 
section. With thorough histologic study, 
however, we might have identified in­
stances when the tumour took these 
routes of dissemination.
Although we adopted Clark’s classifi­
cation of malignant melanoma in this 
review, adaptation of these specific cri­
teria was unavoidable. Clark divided his 
cases according to “ form” on the basis 
of the prospective simultaneous examin­
ations of the lesions by a team that in­
cluded dermatologists and a pathologist. 
By contrast, in the present series, the 
clinical “ form” was recorded (or not 
recorded) by the original observers and 
assigned separately by the clinical re­
viewer; the histologic appraisal was 
made independently on the slide review 
by a pathologist who had no knowledge 
of the gross appearance.
The clinical appearance of the tu­
mour provides a good guide to prog­
nosis and correlates well with histology.
Solid tumours carry a poor prognosis 
and superficial ones a good one. For the 
nodular forms, the two interpretations, 
clinical and histologic, agreed in 93% 
of lesions and, when taken together, it 
was in this group that the follow-up 
showed the poorest outlook.
In this series “nodular” and “ solid” 
tumour type refer to the configuration 
assumed by the tumour and not the tu­
mour “ form” per s e : pathologically, 
Clark defined this variety as a pure 
type unaccompanied by superficial 
spreading activity. Consequently, the 
nodular type is more common in the 
present series— 69% compared with 
33% in Clark’s series. However, if the 
nodular tumours with “ marginal 
spread” are subtracted, this series con­
tains 35% of pure nodular malignant 
melanomas. Furthermore, our results 
suggest that “ solid” melanomas with 
marginal spread carry an improved 
prognosis. Perhaps Clark would call 
these superficial spreading forms that 
had developed nodules of accelerated 
activity. In all probability these lesions 
represent long-standing indolent forms 
of malignant melanoma. On the other 
hand, the present study also suggests 
that when the patient arrives in the 
clinic, judgment concerning the malig­
nant potential of the lesion must be 
based on the “ form” it has then as­
sumed, and we must conclude that nodu­
larity is synonymous with aggressive­
ness, in whatever “ form” it is found.
Localized tumours can be controlled, 
although survivors continue to decrease 
with time, and a longer follow-up period 
is required to ascertain the number 
cured of their tumour. This evidence 
suggests that many malignant melano­
mas are incurable, although treatment 
may improve both the quality of life and 
length of survival. Where possible, biop­
sy should be excisional and the primary 
treatment should be an adequate exci­
sion which will vary according to site. 
Clinically positive or doubtful regional 
nodes should be resected only after care­
ful assessment of all parameters, and 
the patient should be followed at least 
monthly for the first year following
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diagnosis. Primary and regional recur­
rences usually occur within a few 
months and further treatment of the 
primary site at this time is usually ef­
fective and does not compromise sur­
vival.
S u m m a r y
Seventy-nine primary cutaneous 
malignant melanomas arising in the 
head and neck have been studied in 
depth by a clinician and a pathologist. 
We learned that the clinical appearance 
alone provided a good guide to prog­
nosis and this estimate was supported 
by the histologic picture: solid tumours 
have a 30% and superficial tumours an 
89% five-year crude survival rate. A  
solid tumour was present in 25 of 28 pa­
tients developing regional metastases 
and 19 were dead within 30 months. 
The four histologic parameters that 
correlated with 30-month survival 
were: tumour form, depth of penetra­
tion, intensity of lymphocytic infiltra­
tion and the presence or absence of 
marginal spread. An incisional biopsy 
was not detrimental and local recur­
rence did not affect survival. The re­
commended primary treatment is an 
adequate tumour excision. The develop­
ment of regional nodal metastases car­
ries a poor prognosis and the manage­
ment of these metastases is difficult and 
unsatisfactory: in 13 of 23 patients 
treated by neck dissection, the tumour 
recurred locally. The five-year crude 
survival rate was 40% and the better 
female survival rate for localized tu­
mours (50% ) was entirely due to the 
women under 60 years of age who had 
a rate of 68% .
This report represents the combined efforts 
of many people. In particular, we wish to 
thank Miss Theresa Chua for her help with the 
tables, Mrs. Marianne Gaettens and Mr. Dou­
glas McCourt for producing the tables, graphs 
and photographs, and Miss Adele Curry for 
reviewing the reference material. Without the 
unstinting help of Miss Doris Hunter and Mrs. 
Margaret Reid, who performed the secretarial 
tasks, this study could not have been done. The 
patients were supervised by many of the clini­
cal staff at Princess Margaret Hospital and 
we are grateful to them for allowing us to do 
this study.
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R esu m e
Un clinicien et un pathologiste ont etudie 
attentivement 79 cas de melanome cutane 
malin d’origine primaire. Ils ont ainsi appris 
que le seul aspect clinique permet une bonne 
evaluation du pronostic et ce principe directeur 
a ete confirme par le tableau histologique: 
chez les malades porteurs de tumeurs solides, 
la possibility d’une survie de cinq ans s’est 
verifiee dans 30% des cas et chez ceux dont la 
tumeur etait superficielle, elle a monte jus- 
qu’a 89% des cas. Une tumeur solide existait 
chez 25 des 28 malades presentant des metas- 
tases regionales. Dix-neuf de ces malades sont 
morts dans un delai de 30 mois. Les quatre 
parametres histologiques qui concordaient 
avec la survie de 30 mois etaient la morpholo-
gie de la tumeur, la profondeur de sa penetra­
tion, Tintensite de l’infiltration lymphocytaire 
et la presence, ou l’absence, d’extension mar- 
ginale. La biopsie par incision n’a pas eu de 
consequences defavorables et les recidives 
locales n’ont pas affecte la survie. Le traite- 
ment initial a conseiller est 1’excision radicale 
de la tumeur. L’apparition de metastases des 
ganglions regionaux assombrit le pronostic. 
Le traitement desdites metastases est du reste 
difficile et donne des resultats mediocres. Sur 
23 patients operes par dissection cervicale, 13 
ont presente des rechutes locales. La propor­
tion globale de survie a ete de 40%. Si le taux 
de survie (50%) etait superieur chez la femme 
ayant une tumeur localisee, cette amelioration 
etait entierement attribuable au plus fort taux 
de survie (68%) chez des femmes de moins 
de 60 ans.
M ECHANICAL SUPPORT OF HEALING SMALL INTESTINAL  
ANASTOMOSES BY ADHESIONS*
J. F. A. VANCE, M.D., M.Sc.f and
H. T. G. WILLIAMS, M.B., Ch.B., F.R.C.S.[Eng. & C],t 'Edmonton, Alta.
Since Ravitch, Rivarola and Vangrov1 
demonstrated the uniformly disastrous 
results that followed intestinal an­
astomosis in which adhesion formation 
was prevented, we have needed a more 
thorough and exact knowledge of the 
functions of adhesions surrounding gas­
trointestinal anastomoses. Rather than 
simply accept adhesions as the un­
wanted sequelae of peritoneal trauma 
and inflammation, they should be re­
garded as purposeful components of the 
total intestinal healing process. As is 
well known, omentum can seal perfor­
ated ulcers, and experiments in our lab­
oratory suggest that leakage of intes-
*From the Surgical-Medical Research Insti­
tute, The University of Alberta, Edmonton, 
Alta.
Supported by the Medical Research Fund, The 
University of Alberta.
fMedical Research Council Fellow, The Univer­
sity of Alberta. Present address: 286 Broad­
way, Orangeville, Ont.
{Assistant Clinical Professor of Surgery, The 
University of Alberta.
final content stimulates the formation 
of adhesions, which in turn seal o ff this 
leakage. Moreover, Ellis2 and Myllarnie- 
mi and Karppinen3 have shown that ad­
hesions, especially of omentum, act as 
vascular grafts to areas of intraperi- 
toneal ischemia, and Belzer4 has shown 
that venous stasis is a particularly po­
tent stimulus of adhesion formation. 
There is every reason to believe, then, 
that adhesions surrounding the anasto­
mosis may graft ischemic areas of that 
anastomosis.
In the present study, however, we 
examined a simple and basic function 
of adhesions, that of mechanical support 
to the healing anastomosis. Because of 
the current controversy concerning the 
role of adhesions in the healing of evert­
ing anastomoses, we assessed the mech­
anical support offered by adhesions to 
both everting and inverting closures.
M ate r ia ls  an d  M ethods
Eighty adult male Sprague-Dawley 
rats were randomly allocated to 10/
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Fig. 1. —Mean bursting pressures o f everted 
anastomoses.
groups of eight rats each, and each 
group was further subdivided into two 
groups of four rats each. An everting 
one-layer anastomosis was performed 
in all rats as described by Getzen, Roe 
and Holloway.5 Interrupted 6-0 silk 
sutures were used throughout. After 
1 cm. of ileum was resected, the mid­
ileum was anastomosed 15 cm. 
proximal to the ileocecal valve. One 
group of animals was sacrificed at each 
of the following postoperative inter­
vals : six hours, 12 hours, 24 hours, two 
days, three days, four days, five days, 
six days, eight days, and 10 days. At 
sacrifice we noted the extent of adhe­
sion formation around the anastomosis 
and the degree of obstruction proximal 
to the anastomosis. Immediately there­
after, a 5-cm. segment of ileum centred 
on the anastomosis was excised. How­
ever, in one-half the animals, the adhe­
sions surrounding the anastomosis were 
left intact, and in the remainder, the ad­
Fig. 2.—Mean bursting pressures of inverted 
anastomoses.
hesions were carefully removed by 
sharp dissection before the ileal seg­
ment was removed. Immediately after 
removal, the distal end of the excised 
ileal segment was occluded with a silk 
ligature, and the proximal end attached 
to rubber tubing leading via a Y-con- 
nector to a Harvard infusion pump and 
mercury manometer. Water was infused 
at a constant rate of 61.20 c.c./min. and 
we recorded the pressure at which the 
anastomosis ruptured and water ex­
truded.
A similar experiment was conducted 
using 80 adult male Sprague-Dawley 
rats in which the ileal anastomosis was 
constructed with an inverting techni­
que again using interrupted 6-0 silk su­
tures. The inversion was achieved with 
Lembert sutures and an inverted cuff 
of approximately 1 mm. was obtained. 
These animals were followed and tested 
in a manner identical to those animals 
with everting closures.
TABLE I.— Everted Anastomosis
Mean bursting pressure {mm. Hg)
Time of sacrifice
Anastomosis Anastomosis with
intact adhesions removed P  value
6'hrs. 
12'  ”  
24 ”
47.5 ± 38.6 73.8 ± 33.5 0.15 -  0.20
1C6 db 34.5 130 ± 43.8 0.20 -  0.25
76.3 ± 19.7 41.3 d= 23.9 0.025 -  0.05
37.0 dfc 10.1 8.50 ± 8.70 < 0.005
60.0 ± 11.6 27.5 ± 11.9 < 0.005
87.5 ± 46.6 18.8 ± 14.4 0.01 -  0.025
155 db 37.0 34.8 ± 35.1 < 0.005
212 ± 45.7 187.5 ± 92 2 0.30 -  0.35
247.5 ± 41.1 202.5 db 86.6 0.15 -  0.20
300 ± 37.4 263 ± 23.1 0.15 -  0.20
M arch 1972 HEALING OF ANASTOMOSES 103
TABLE II.—Inverted Anastomosis
Mean bursting pressure (mm. Hg)
Time of sacrifice Anastomosis Anastomosis withintact adhesions removed P  value
73.5 ± 27.4 102 ± 14.1 0.05 -  0.10110 ± 25.3 119 ± 10.1 0.25 -  0.3070.0 ± 5.89 47.5 ± 14.7 0.010 -  0.02553.0 ± 15.1 17.5 ± 12.6 0.005 -  0.01038.0 db 5.41 13.3 ± 14.5 0.005 -  0.01066.5 ± 9.71 21.5 ± 11.8 < 0.005188 ± 37.1 94.0 ± 29.6 0.005 -  0.010188.5 ± 25.0 147.5 ± 61.1 0.10 -  0.15273.5 ± 29.0 256 ± 33.6 0.20 -  0.25308 ± 35.8 304.5 ± 48.2 > 0.45
6 hrs. 
12 ”  24 ”2 days3 ”4 ”5 ”6 ”
8 ”
10 ”
R e su l t s
The healing curves obtained by plot­ting the mean bursting pressures against time are illustrated in Figs. 1 and 2. In the rats with everting an­astomoses, the bursting pressures of both groups (anastomosis intact and an­astomosis with adhesions removed) fol­lowed a similar pattern. Initially, at six and 12 hours postoperatively, the burs­ting pressures of those anastomoses in which adhesions had been removed were greater than the bursting pres­sures of the intact anastomoses. How­
at six and 12 hours postoperatively, while the intact anastomoses were stronger from 24 hours until 10 days. This difference was again statistically significant in the interval from 24 hours to five days after operation (Table II). It may be significant that everting anastomoses decline to their minimal strength two days after opera­tion, while, in the inverting closures, the decline in anastomotic strength per­sisted until three days postoperatively.We used the formula
ever, from 24 hours after operation un­til the end of the experiment at 10 days, the intact anastomoses were stronger. This difference was statistically signif­icant in the interval from 24 hours to
mean strength mean strength ofof intact — anastomoses withanastomoses_____ adhesions removed
mean strength of intact anastomoses
five days postoperatively (Table I).The healing curves of the inverting anastomoses not only followed a similar pattern but closely simulated the heal­ing curves of the everting anastomoses. Again the anastomoses in which adhe­sions had been removed were stronger
to calculate the percentage contribution of adhesions to the overall strength of the anastomosis at the specified time in­tervals. These values when shown graphically (Figs. 3 and 4) illustrate the significant contribution of adhe­sions to anastomotic strength in inter-
Fig. 3.—Percentage contribution of adhesions to the total strength of everted anastomoses. Fig. 4.—Percentage contribution of adhesions to the total strength o f inverted anastomoses.
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CIRCUMFERENCE CIRCUMFERENCE
Fig. 5.—Incidence of adhesions following in­
verted and everted anastomoses.
TABLE III.— Comparison cf Bursting Pres­
sures— Inverted and Everted Anastomoses
Time of 
sacrifice
Anastomosis
intact
Anastomosis with 
adhesions removed
6 hrs. Inverted stronger 
P 0.15 -  0.20
Inverted stronger 
P 0.05 -  0.10
12 ” Inverted stronger 
P 0.40 -  0.45
Everted stronger 
P 0.30 -  0.35
24 ” Everted stronger 
P 0.25 -  0.30
Inverted stronger 
P 0.30 -  0.35
2 days Inverted stronger 
P 0.05 -  0.10
Inverted stronger 
P 0.10 -  0.15
3 ” Everted stronger 
P 0.005 -  0.01
Everted stronger 
P 0.10 -  0.15
4 ” Everted stronger 
P 0.20 -  0.25
Inverted stronger 
P 0.35 -  0.40
Inverted stronger 
P 0.10 -  0.15
Inverted stronger 
P 0.025 -  0.05
6
8
10
Everted stronger 
P 0.15 -  0.20
Inverted stronger 
P 0.15 -  0.20
Inverted stronger 
P 0.10 -  0.15
Everted stronger 
P 0.20 -  0.25
Inverted stronger 
P 0.10 -  0.15
Inverted stronger 
P 0.10 -  0.15
vals 24 hours to five days after opera­
tion. Although adhesions contribute 
slightly more to the overall strength of 
the everting anastomoses as compared 
with the inverting anastomosis, the dif­
ference is not significant. As illustrated 
in Fig. 5, the incidence of adhesions in­
completely surrounding the circumfer­
ence after either type of anastomosis is 
low, though slightly greater in the 
everting group.
Table III illustrates the minimum dif­
ference in the bursting pressures of 
everting and inverting anastomoses 
whether intact or with adhesions re­
moved.
The morbidity and mortality, how­
ever, were significantly greater in the 
animals with inverting anastomosis. As 
may be seen in Fig. 6, the prevalence, 
as well as the extent, of obstruction 
proximal to the anastomosis was far 
greater in the groups with inverting an­
astomosis. We found no correlation be­
tween the extent of the obstruction and 
the density of the adhesions. The pre­
sence of and degree of obstruction this 
early in the healing process varied in­
versely with the diameter of the intes­
tinal lumen at the anastomosis. This is 
not to say, however, that persistent ad­
hesions may not lead to obstruction at 
a later date.
The major cause of death after in­
verting anastomosis was intestinal ob-
Fig. 6.—Incidence o f proximal bowel obstruc­
tion following inverted and everted anasto­
moses.
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Fig. 7.—Mortality rate following inverted 
and everted anastomoses.
struction with or without disruption of 
the anastomosis. The major cause of 
death after everting anastomosis was 
leakage from the anastomosis with sub­
sequent generalized peritonitis. The 
overall mortality was 13% after invert­
ing anastomosis and 5% after everting 
anastomosis (Fig. 7).
In several isolated cases with both 
everting and inverting anastomoses, the 
adhesions began to strip off the anasto­
mosis as the segment of ileum was dis­
tended during pressure testing. This 
was usually seen in the first few days 
after operation and often began at re­
latively low pressures (50 to 100 mm. 
Hg).
D is c u s s io n
With regard to method, this work 
may be questioned from two points of 
view. First, removal of adhesions either 
may have injured the underlying an­
astomosis or have left a portion of ad­
hesion adherent to the bowel wound. In 
defence we can only emphasize the ex­
treme care with which we removed 
these adhesions. Up to six days we were 
confident of our ability to remove adhe­
sions without damaging the underlying 
anastomosis. At six, eight and 10 days, 
however, the adhesions had become 
quite fibrous and, in attempting to pre­
serve the integrity of the underlying 
bowel wound, we may have left small 
portions of adhesions adhering to the 
anastomosis. Although we cannot ex­
plain why the six- and 12-hour an­
astomoses from which the adhesions 
had been dissected were stronger than 
the intact anastomoses, it does illustrate 
the care taken in removal of the adhe­
sions.
On the second point of possible critic­
ism, Nelsen and Anders6 pointed out 
that the disrupting force in an anasto­
mosis subjected to pressure distension 
is the circular tension exerted on that 
anastomosis, which in a cylinder is the 
product of the pressure exerted and the 
radius at the point of rupture. Because 
this study was carried out before we 
had constructed an apparatus to meas­
ure the radius constantly, we could only 
record bursting pressures. However, an 
attempt was made to control the radius, 
and we discarded any anastomoses in 
which this latter parameter differed 
markedly from the group by visual in­
spection. We, therefore, feel that the 
bursting pressures recorded give an 
accurate index of variations in the 
strength of the anastomoses.
The initial rise in bursting pressures 
seen in all anastomoses from six to 12 
hours is attributed to increasing deposi­
tion of fibrin in the anastomotic cleft. 
That the anastomosis has some strength 
even six hours after operation can also 
be attributed to the sutures inserted. 
The subsequent decline of bursting pres­
sures is the result of increasing inflam­
mation, edema and necrosis. The second 
period of strength gain is due not only 
to production and polymerization of col­
lagen, but also to the decrease in edema 
and inflammation at the anastomotic 
site. These healing curves are not un­
like others reported in the literature.
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However, only Hamilton7 reports (as 
we do) that there is no appreciable dif­
ference in the tensile strength of evert­
ing or inverting anastomosis. Loeb8 and 
Trueblood et al.* found that the in­
verting closure w a s  significantly 
stronger, while Ravitch, Rivarola and 
Vangrov1 and Getzen, Roe and Hol­
loway5 reported that the everting anas­
tomosis has the advantage.
Contrary to many reports, we did not 
find that adhesions were significantly 
more numerous around everting clo­
sures than around inverting closures. 
We would also disagree with Trueblood 
et al.a that adhesions are a sine qua non 
of effective sealing of everting anasto­
moses, or that they frequently cover 
fistulas or perianastomotic abscesses. 
In this study, adhesions seemed to be 
equally important in supporting both 
everting and inverting closures and 
perianastomotic abscess was no more 
frequent following everting anastomo­
sis.
These findings, then, support the dic­
tum of Benjamin Travers,10 “ The union 
of a divided bowel requires the contact 
of the cut extremities in their entire 
circumference. .. . The species of suture 
employed is of secondary importance if 
it secures this contact.”
With regard to the mechanical sup­
port offered to healing anastomoses, 
Poth and Gold11 have stated: “The mass 
of edematous tissue surrounding an es­
sentially poor repair may support the 
tissues and splint them to such a degree 
that a considerable pressure is required 
to disrupt the site of the suture. If this 
edematous tissue is meticulously dis­
sected away, the anastomosis in such 
an instance will practically fall apart 
and withstand no intraluminal pressure 
whatsoever.” Adhesions appear to act 
in a somewhat analogous manner. This 
is not to say that adhesions are neces­
sarily the sequelae of faulty anastomo­
tic construction, but rather that they 
form an additional barrier protecting 
the anastomosis in the first few days 
after its construction, when no matter 
what technique is used, the strength of 
the bowel wound alone is at a minimum.
Sum m ary  and  Conclusions
Adhesions form in great numbers 
around both everting and inverting 
anastomoses in the ileum of the rat. 
These adhesions appear early in the 
postoperative period and persist for at 
least 10 days following operation.
There is no convincing evidence that 
either the everting or inverting anasto­
mosis is significantly stronger than the 
other, whether intact or with adhesions 
removed.
The prevalence and extent of ob­
struction proximal to the anastomosis 
is much greater after inverting anasto­
mosis. However, the small size of the 
rat’s ileum exaggerates this aspect.
The occasional stripping of adhesions 
noted with pressure distension of the 
ileal segments suggested that a similar 
factor may operate in vivo. Postopera­
tive ileus and distension may also lead 
to stripping of adhesions from the anas­
tomosis. If this phenomenon occurs at 
a critical time and in a critical area of 
the anastomosis, the anastomosis may 
break down with subsequent abscess 
formation and/or generalized peritoni­
tis.
Adhesions contribute little to the ten­
sile strength of the anastomosis in the 
first 24 hours after operation. How­
ever, from 24 hours to 10 days after, 
adhesions do contribute to the ability of 
the anastomosis to withstand pressure 
distension. Significantly, this contribu­
tion is greatest in the period from one 
to five days after, when the anastomosis 
is weakest and least able to withstand 
this pressure distension. This is equally 
true of both everting and inverting 
anastomoses.
It is suggested, therefore, that in­
testinal anastomoses in clinical practice 
be allowed to make intimate contact 
with surrounding viscera and peritoneal 
surfaces. Factors diminishing this con­
tact such as drains, fluid and hemato­
mas may prevent the immediate forma­
tion of adhesions, which in turn may 
lead to anastomotic disruption. Similar­
ly, drugs which allegedly prevent or 
decrease the number of adhesions
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should be used with caution after in- 
traperitoneal anastomoses of the gas­
trointestinal tract.
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R esu m e
Les adherences se forment toujours autour 
des anastomoses pratiquees sur l’ileum du 
rat. Elies apparaissent dans les six heures qui 
suivent l’operation et persistent pendant au 
moins 10 jours. En vue d’evaluer dans quelle 
mesure les adherences contribuent a consolider 
l ’anastomose, on a estime la pression de rup­
ture de la plaie operatoire chez deux groupes 
de rats: Tun ayant conserve les adherences, 
l ’autre dont les adherences avaient ete soi- 
gneusement enlevees. Ces observations ont ete 
faites dans un delai de six heures a 10 jours 
apres l’operation.
II ressort de cette etude que les adherences 
ne contribuent guere a renforcer l’anastomose 
durant les 24 premieres heures. Par contre, 
dans la periode ulterieure s’etendant jusqu’a
10 jours apres l’operation, elles permettent a 
l’anastomose de mieux supporter la pression 
de rupture. 11 est remarquable de constater 
que le secours positif des adherences est maxi­
mum dans la periode de un jour a cinq jours 
apres, soit au moment ou Tanastomose est le 
plus faible. En pratique chirurgicale courante,
11 faudrait maintenir un contact assez intime 
entre Tanastomose, les visceres avoisinants 
et la surface peritoneale. Tout element sus­
ceptible de reduire ce contact, par exemple 
drains et amas de sang ou de serum peut 
entraver la formation des adherences, fait 
qui, a son tour, peut provoquer la rupture de 
l ’anastomose.
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NUTRITIONAL MANAGEMENT OF GRANULOMATOUS COLITIS 
WITH PERINEAL ULCERATION*
KATHERINE D. BURY, M.D., F .R .C .S.[C],f E. TURNIER, M.D. and 
H. T. RANDALL, M.D.; F.A.C.S., Providence, R.I., U.S.A.
Gr a n u l o m a t o u s  colitis, an inflamma­
tory condition of the large bowel, shares 
characteristic histologic features with 
regional enteritis. Rectal lesions are 
common and may be the presenting 
manifestation.1 Recently, associated 
cutaneous lesions have been classified 
as perineal, peristomal, or distant cuta­
neous ulceration. These areas have a 
histologic appearance similar to the 
bowel lesion and are indolent, relatively 
painless, progressive, and resistant to 
local therapy.2*3
Undernutrition is common in Crohn’s 
disease and weight loss has been re­
ported in 70% of patients. One of the 
major goals of management is to im­
prove and maintain nutrition.4"6 This 
paper describes the measures for the 
nutritional rehabilitation of a woman 
with granulomatous colitis and deep 
perineal ulceration. With such therapy 
she was prepared for elective colectomy 
and ileostomy.
Ca s e  R eport
A 48-year-old woman was admitted to 
the Rhode Island Hospital, Providence, R.I., 
on November 6, 1969, 18 months after she 
first visited her local physician with anal 
soreness and mild rectal bleeding. Initially 
she had no other abdominal symptoms. Her 
presenting weight was 115 lbs. Eight 
months later she was admitted to a local 
hospital with a necrotic ulcerating perineal 
lesion involving the rectum and recto­
vaginal area. Multiple biopsies revealed 
only chronic granulomatous inflammation. 
A defunctioning double-barrelled descend­
ing colostomy was performed. Over the next 
three months her perineal lesions pro-
*From the Division of Surgical Research, De­
partment of Surgery, Rhode Island Hospital, 
and the Section of Surgery, Division of Bio­
logical and Medical Sciences, Brown Univer­
sity, Providence, R.I., U.S.A.
Supported in part by a grant from the U.S. 
Public Health Service 5501-RR-05644. 
fWellesley Hospital, 160 Wellesley Street East, 
Toronto 284, Ont.
Fig. 1.—Pericolostomy ulceration and gene­
ralized malnutrition shortly after admission to 
hospital.
gressed, her weight fell from 100 to 63 lbs. 
and bloody diarrhea persisted. Pericolo­
stomy ulcerations developed. With local and 
supportive management her condition grad­
ually stabilized and she was discharged at 
her own insistence. For the next six months 
she received anti diarrheal, antibiotic, and 
anabolic agents on an outpatient basis, but, 
after an initial weight gain of 10 lbs., her 
condition again deteriorated. She was then 
admitted to the Rhode Island Hospital be­
cause of severe malnutrition, weakness, and 
persistent cutaneous ulceration (Fig. 1). 
On admission she was cachetic, pale, and 
dehydrated. The stomas were surrounded 
by excavated ulceration draining sero- 
purulent material. The perineum was de­
stroyed and the rectal sphincter and lower 
rectovaginal septum were lost. Posteriorly 
there was a large decubitus ulcer and the 
sacrum was exposed (Fig. 2). These areas 
bled readily on contact. Sigmoidoscopy to
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Fig. 2.—Decubitus ulcer with exposure of 
the sacrum.
15 cm. revealed markedly inflamed edema­
tous mucosa with superficial ulceration. 
The mucosa of the proximal colostomy to 
6 cm. showed a cobblestone appearance. 
Initial laboratory findings included a hemo­
globin of 8 g./lOO ml., serum sodium 128 
mEq./l., potassium 4.6 mEq./l., chloride 
97 mEq./l. and carbon dioxide 23 mEq./l. 
Blood glucose was 203 mg./100 ml., blood 
urea nitrogen was 13 m g./100 ml. and 
serum creatinine 1.7 m g./100 ml. Total pro­
teins were 4.5 g./lOO ml. and serum albu­
min was 2.8 g./lOO ml. Chest films revealed 
an area of infiltration in the right lung 
above the hilum. Barium enema showed no 
characteristic changes.
Nutritional assessment of this patient on 
admission included measurement of 24-hour 
urine and colostomy fluid volume, and total 
nitrogen content. Protein content of pe­
rineal and cutaneous drainage was 2.3 g./ 
100 ml., but 24-hour volume could only be 
estimated. Daily fluid requirements were 
estimated at 2000 to 2500 c.c./day— urine 
600 to 900 c.c., colostomy 300 to 500 c.c., 
insensible loss 500 c.c. and drainage losses 
400 to 600 c.c. Her calculated daily loss of 
nitrogen was 10 to 13 g. (from the urine 6 
to 9 g., from the colostomy 1% to 2 g., and 
from the ulcerations approximately 2 g.). 
Estimated daily caloric requirements based 
on an ideal weight of 50 kg. were as fol­
lows: baseline 35 cal./kg. plus 500 cal. for 
hospital activity—a total of 2350 cal./day.
After 48 hours of rehydration during 
which two units of blood were given, a nu­
tritional regimen was started to provide 
energy substrate, protein, electrolytes, vi­
tamins, and trace elements necessary for 
repair and regeneration. At first this intake 
was achieved with a central venous infusion 
of 5% casein hydrolysate (Amigen), and 
10% fructose (Levigen) given simultan­
eously with 20% dextrose, with added elec­
trolytes and vitamins. Two litres of this 
mixture provide 50 g. o f amino-acid hydro­
lysate containing 8 g. of nitrogen, and 1200 
non-protein calories— a ratio of 150 non­
protein calories to one gram of nitrogen. 
Urine was tested every six hours for sugar. 
All urine and colostomy losses over 24-hour 
periods were collected for intermittent bal­
ance studies. After measurement of volume, 
aliquots were frozen for later assay. Intake 
was calculated from the known content of 
intravenous and other intakes. Balance data 
are summarized in Fig. 3. The more than 
3500 ml. of fluid required to provide over 
2000 cal./day produced fluid retention. It 
caused a rapid initial weight gain of 10 lbs. 
and pulmonary congestion. Diuretics given 
with further high caloric feedings produced 
a brisk diuresis, and over the next 10 days 
the patient’s weight dropped to 78 lbs.— 
her admission level. Initially she showed 
moderate glycosuria, but her blood sugar 
never rose above 250 m g./100 ml. On No­
vember 15, 1969, a small nasogastric infant 
feeding tube was inserted and continuous 
feeding begun. We used a liquid chemically 
defined diet containing sucrose, purified 
levo- (1) amino acids, and all the known 
macro- and micro-nutrients required for 
human nutrition. The basic composition of 
these uicls is summarized in Table I. More 
detailed composition has been published 
elsewhere.7 A 25% weight/volume (w /v) 
solution containing 1 cal./ml. was given as 
a continuous 24-hour infusion using the 
Barron pump. Diet strength was gradually 
increased to 50% w /v  while the patient was 
permitted free access to oral water. Speed 
of administration of the diet varied be­
tween 1500 and 2000 ml./day. For the next 
30 days the patient received between 3500 
and 4000 cal./day, which contained from 
18 to 24 g. of nitrogen, and from 80 to 120 
mEq. of potassium. Her clinical improve­
ment was impressive. However, her weight, 
as shown in Fig. 3, remained between 73 
and 75 lbs. Her serum proteins, however, 
rose during this period from 4.5 to 8.0 g./ 
100 ml., and serum albumin from 2.0 to 2.8
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Fig. 3.—M etabolic balance data: weight
changes and caloric intakes are shown on the 
bottom graph. N itrogen and potassium balance 
data show intake from  the zero line up, output 
from  the top down. Shaded areas show a 
positive balance.
g./lO O  ml. (F ig .  4 ) .  U lcerated areas stead­
ily  decreased in  size (F ig . 5 ) .  F requent 
changes o f  sa line dressings w ere the only 
local th erapy . W ound edges began to  
epithelialize, and the perineal area im ­
proved. O ral azu lfid in e  and zin c su lfate did 
not seem  to  accelera te  the im provem ent and 
w ere d iscon tin u ed  a fte r  sh ort trials.
TABLE I.— Composition of D iets per 1000 
C alories*
Codelid Vivonex
Carbohydrate 197 g. 
(Sucrose)
212 g.
(Glucose)
Nitrogen 6 " 3.3 ”
Protein 37 ” 20 ”
Fat 0 ” .87 ”
Sodium 25 mEq. 55 mEq.
Potassium 24 ” 30 "
Chloride 37 ” 76 ”
Magnesium 7.2 ” 7.1 ”
Calcium 24 ” 22 ”
*Codelid, a chemically formulated preparation made 
with casein hydrolysate as the protein source and 
sucrose as the only carbohydrate source, is fat free, 
and contains added minerals, trace elements, and 
vitamins. Vivonex is a similar preparation, which 
utilizes pure 1-amino acids as the nitrogen source, 
glucose as the carbohydrate source, a minimal 
amount o f fat and is likewise fortified with minerals, 
trace elements, and vitamins. Vivonex is flavoured, 
codelid diets are not. Codelid diet was used in this 
case because of its greater nitrogen content and 
lower osmolality.
G. %
HOSPITAL DAYS
Fig. 4.—Serum proteins show a steady rise 
during the initial admission. Serum albumin 
shows a delayed and less dramatic rise. Serum 
immunoglobulins rose initially with a rise in 
serum proteins.
T he h yperton ic  tube feed in g  seem ed to  
cause p eriods o f  nausea and d iarrhea (the 
la tter w as controlled  easily w ith  subcutan­
eous co d e in e ). A fte r  fiv e  w eeks o f  elem en­
ta l diet, she w as gradually  placed on an oral 
low -residu e diet, and, w hen she m aintained 
an intake o f  2000 ca l./d ay , she w as d is ­
charged  fo r  the Christm as holidays.
T w o w eeks later she w as readm itted. H er 
w eigh t w as 73 lbs., she w as a feb rile  and 
had been h av in g  form ed  stools. H er hem o­
g lob in  w as 10 g ./lO O  ml. and blood  sugar, 
blood urea n itrogen  and serum  creatin in e 
w ere norm al. Serum  electrolytes and liver 
fu n ction  tests w ere also w ith in  norm al
Fig. 5.—Abdominal wall shows healthy gra­
nulation, and an increase in subcutaneous fat.
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limits. Her total protein was 8 g./lOO ml. 
and serum albumin was 2.8 g./lOO ml. Pro­
thrombin time was normal.
To provide more calories and protein than 
she could voluntarily ingest, a feeding tube 
was again inserted and elemental diet feed­
ing restarted. Supplemental oral feedings 
were continued, however, because of a sub­
jective sensation of hunger. Total caloric 
intakes of up to 5000 cal./day with 30 g. of 
nitrogen were achieved. Again nitrogen and 
potassium balances were positive (Fig. 3 ). 
Over a period of 30 days her weight stead­
ily rose from 73 to 93 lbs. Her serum pro­
teins remained high normal and her serum 
albumin rose from 2.8 to 3.6 g./lOO ml. 
(Fig. 4). A small bowel series showed a 
normal pattern and motility.
One month following her readmission a 
total colectomy and ileostomy were per­
formed. A specimen from the distal ileum 
was taken for disaccharidase assay. The pe­
rineum was extensively debrided and closed 
with drainage. Postoperatively she de­
veloped a urinary tract infection and a 
superficial wound infection. Some high 
caloric intravenous fluids were given from 
the third to the fifth postoperative day. She 
was discharged 2 x/2 weeks after operation. 
Since discharge her ileostomy has func­
tioned well, her abdominal wall has com­
pletely healed, she has a small residual 
perineal wound, and her weight 10 months 
after operation was 105 lbs.
D iscussion
In inflammatory bowel disease the 
extent of the nutritional deficit depends 
on more factors than anorexia and diar­
rhea. Malabsorption may be present in 
spite of clinically uninvolved small 
bowel. Salem and Truelove8 have de­
monstrated small bowel villous atrophy 
histologically in ulcerative colitis. Mal­
nutrition may be aggravated by protein 
losses from inflamed bowel, and fluid 
and protein losses from cutaneous ul­
cerations.
Some of these patients have disaccha­
ridase deficiency and clinical lactose in­
tolerance,9 and these respond to a milk- 
free diet. Disaccharidase activity was 
measured in this patient in an ileal spe­
cimen. No lactase activity could be de­
tected. Both sucrase and maltase ac­
tivity were very low: sucrase 13.3 units 
per gram of protein, and maltase 101
units per gram of protein. Elemental 
diets and high caloric intravenous feed­
ings contain no lactose.
Nutritional rehabilitation of such 
patients may produce marked clinical 
improvement, converting a poor sur­
gical candidate into a metabolically 
stable patient who is in optimal condi­
tion to tolerate an elective procedure.
The use of high caloric parenteral 
feeding is now well established, but the 
risk of sepsis, especially in a severely 
debilitated patient, remains a serious 
problem. Therefore, when possible, the 
gastrointestinal tract should be used be­
cause it allows greater leeway in the 
use of trace elements and obviates the 
threat of sepsis.
Chemically defined diets consist of 
purified 1-amino acids, either sucrose or 
glucose as the carbohydrate source, and 
are essentially fat free. Reconstituted 
with water at 25% w /v  they contain 
1 cal./ml. and have an osmolality of 
about 800 if sucrose based, and 1200 if 
glucose based. Both series of diets con­
tain all known vitamins, except K, and 
trace elements except cobalt in amounts 
recommended for maintenance of 
human nutrition. They require minimal 
digestion, are readily and completely 
absorbed by the upper small bowel, and 
have no bulk.
Guidelines to diet administration in­
clude :
(1) continuous infusion,
(2) gradual increase in osmolality, 
then volume,
(3) assay of urine for glucose every 
four to six hours,
(4) supplemental vitamin K,
(5) additional amino acids or elec­
trolytes as required,
(6) additional water mandatory if 
composition over 25% w/v.
If these steps are followed, up to 
4000 cal./day may be administered 
after five to seven days. When given in 
a bolus, dumping and diarrhea are more 
common than when given as a continu­
ous infusion at gradually increasing 
rates. Palatability of the diets is an­
other deterrent to substantial oral ad-
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TABLE II.— Complications of D iet Adminis­
tration*
(1) Gastrointestinal
Nausea
Diarrhea
Delayed gastric emptying
(2) Aspiration
(3) Disturbances in water balance
Fluid
Hyperosmolar dehydration 
Hypertonic non-ketotic coma
(4) Hypoprothrombinemia
(5) Hyperglycemia
(6) Skin rashes
*This list o f complications was compiled from clini­
cal experience with over 150 patients.10
ministration. Persistent glycosuria is 
seldom a problem, and insulin is almost 
never required. A high carbohydrate 
tolerance of up to one gram of carbo­
hydrate per kilogram per hour can be 
built up over several days. Patient in­
tolerance, characterized by nausea, ab­
dominal discomfort, vomiting, or diar­
rhea, may necessitate temporary cessa­
tion of the diet. Complications other 
than gastrointestinal sensitivity are rare 
(Table II). Aspiration of tube feeding 
is a hazard in elderly or comatose pa­
tients. The head of the bed should be 
elevated during the day and the diet 
discontinued at night. Intramuscular 
vitamin K, 10 mg. three times a week, 
prevents hypoprothrombinemia.
This patient’s malnutrition and its 
complications were severe enough to 
threaten life and jeopardize the success 
of emergency surgery. With intensive 
nutritional support achieving positive 
caloric and nitrogen balances, impres­
sive weight gain and clinical improve­
ment resulted, and uneventful elective 
surgery was carried out. This case illus­
trates the concept that, used properly 
in selected patients, elemental diets 
provide an effective method of correct­
ing the malnutrition which is a conse­
quence of many disease states.
S u m m a r y
A 48-year-old woman had granuloma­
tous colitis with extensive perineal ul­
ceration causing severe metabolic and 
nutritional deficits. She was treated 
with an intensive nutritional program 
using a liquid elemental diet, containing 
purified 1-amino acids, sucrose, and all 
known essential micro- and macro nu­
trients. Up to 4000 cal./day was del­
ivered via a nasogastric pediatric feed­
ing tube using continuous infusion with 
a Barron pump. Metabolic balance 
studies showed positive nitrogen and 
potassium balances. Over 70 days the 
ulcerated areas granulated in, weight 
increased from 73 to 93 lbs. and serum 
proteins rose from 4.2 to 8 g./lOO ml. 
After nutritional rehabilitation, a total 
colectomy was well tolerated. This case 
illustrates a method of achieving pre­
operative nutritional rehabilitation in a 
severely depleted patient using the gas­
trointestinal tract and a readily ab­
sorbed, bulk-free, chemically defined 
diet.
The diet was graciously supplied by Schwarz 
Bioresearch Division o f Becton, Dickinson & 
Co., Orangeburg, New York, U.S.A.
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Resume
Une femme de 48 ans souffrait d’une colite 
granulomateuse et d’une ulceration perineale 
etendue, lesquelles entrainaient des carences 
metaboliques et nutritives severes. On la traita 
par un regime nutritif intensif comportant un 
liquide, les principaux elements notamment 
les acides amines levogyres purifies, du su­
crose et toutes les substances nutritives con- 
nues, micro et oligo-elements. On lui adminis- 
tra de cette fagon une ration comportant 4000 
calories par jour, au moyen d’un tube naso- 
gastrique pediatrique, la perfusion continue
etant assuree par une pompe de Barron. L’e- 
tude de l’equilibre metabolique revela un equi- 
libre positif en azote et en potassium. En 70 
jours, les regions ulcerees etaient en voie de 
granulation, le poids de la malade etait passe 
de 73 a 93 lbs et les proteines seriques etaient 
passees de 4.2 a 18 g/100 ml. Une fois sa nutri­
tion retablie, la malade supporta parfaitement 
une colectomie totale. Le present cas illustre 
une methode qui permet de restaurer la nutri­
tion par voie gastro-intestinale avant 1’opera- 
tion chez une malade en etat d’epuisement 
grave en lui donnant un regime facilement 
absorbe, sans dechets et d’une composition 
chimique parfaitement definie.
DISTENSION AND GEOMETRIC TAPER OF THE THORACIC AORTA*
E. R. GOZNA, M.Eng., A. J. SHAW, M.D., C.R.C.P.[C], A. E. MARBLE, 
M.Eng. and D. A. WINTER, Ph.D., Halifax, N.S.
Most studies of arterial blood flow have 
assumed that the distension of arterial 
walls is so small that it can be ignored 
in analysis.1'7 Distensibility measure­
ments on dogs and humans in the past 
have supported this simplification.8'11 
However, in the analysis of pulsatile 
blood flow, unexplained discrepancies 
have become apparent when compari­
sons are made between the theoretical 
and experimental energy losses in ar­
teries3' 12 and it appears that these an­
alyses do not describe accurately the 
true conditions of flow. This paper de­
scribes angiographic measurements of 
the distension and geometric taper of 
dog and human aortas and compares 
these results with the findings of other 
investigators. In this paper, taper is 
defined as the percentage change in in­
ternal aortic diameter per unit length 
at end diastole proceeding distally.
*From the Departments of Medicine, Surgery 
and Radiology, Dalhousie University and the 
Victoria General Hospital, and the Department 
of Electrical Engineering, Nova Scotia Techni­
cal College, Halifax, N.S.
Supported by National Research Council of 
Canada Grant A-2198 and Medical Research 
Council of Canada Grant MA-2511.
Method
Using cineangiography, we carried 
out experiments and measurements to 
determine the percentage variation in 
internal aortic diameter (PVD) under 
normal conditions of pulse pressure 
where
PVD
systolic _  diastolic
diameter_______ diameter
diastolic diameter X 100%
Since all of our human data were ob­
tained from routine clinical angio­
graphic investigations, PVD was tech­
nically the most practical parameter to 
study. Accurate estimates of circum­
ferential distensibility would have re­
quired two simultaneous catheteriza­
tions, adding increased risk to the pa­
tient. As well as PVD measurements, 
we made taper calculations for the 
descending thoracic aorta.
These experiments were performed 
on six healthy dogs, ranging in weight 
from 12 to 15 kg. Lateral intravascular 
aortic pressure was monitored using 
side-hole Odman-Ledin* catheters di-
*Kifa, Sweden (No. 6F; outer diameter =  
2 mm.).
114 THE CANADIAN JOURNAL OF SURGERY Vol. 15
MEAN DIASTOLIC DIAMETER 
1 . 0 4 t  V .S
DISTANCE ALONG AORTA/ /  .
1 . 0 ( H  • /
s o
^ 0 . 9 6 -
os 
w
H O . 92-1
2 <
£  0 . 88 - 
Q
0 . 8 4 -
0 . 8 0
/  SLOPE: . 0 4 8  c m / c m = 4 .1
LEVEL
(3 )  ( 5 )  (6 )  (7 )  (8 )
(cm. ABOVE DIAPHRAGM)
Fig. 1.— (a) Sketch of the descending thoracic aorta showing measurement sites, (b) Dias­
tolic diameter versus distance along the descending thoracic aorta.
rectly coupled to a Sanborn Model 276B 
pressure transducer. The output of the 
transducer was recorded on a Sanborn 
560 optical recorder. The combined fre­
quency response of the entire system 
was flat through the range 0 to 50 cy- 
cles/sec. The Marconi x-ray unit allow­
ed an option of 16-mm.-cine 30-frames/ 
sec. fluorography, or the recording 
of data directly on an Ampex 7800 video 
tape recorder. A  special purpose tele­
cine unit made it possible to convert 16- 
mm. cine films to a standard 525-line 
composite video signal for computer an­
alysis. The tele-cine link allowed us to 
compare directly the digital computer 
determination of vessel boundaries with 
measurements taken from stop-film x- 
ray cine projections. Corrections were 
made for x-ray distortion, and test 
models13 were used to verify the accu­
racy of the PVD determinations.
The dogs were anesthetized with pen­
tobarbital sodium, 35 m g./kg. body 
weight, and intubated. Since it was not 
necessary to open the thoracic cage, 
they did not require artificial respira­
tory assistance. Two femoral catheter­
izations were done, one catheter was 
advanced to the left ventricle to inject 
radiopaque medium (Renovist, Squibb),
and the second was passed to the thora­
cic aorta (at locations shown in Fig. 1) 
to monitor intravascular pressure. The 
second catheter confirmed that the 
pressures remained within the normal 
physiologic range throughout the ex­
periment.
Five simultaneous diameter measure­
ments were made at specific intervals 
along the aorta of these dogs as shown 
in Fig. la . These data were then used 
to plot the mean diastolic diameter ver­
sus distance along the aorta. The results 
are shown in Fig. lb .
Information on the arterial disten­
sion properties of human aortas was 
obtained from standard clinical angio­
graphic investigations at the Victoria 
General Hospital, Halifax, Nova Scotia. 
Sampling rates of 30 and 60 frames/sec. 
were possible using General Electric 
and Picker x-ray units equipped with 
nine-inch image intensifiers and 35-mm. 
cine cameras. Patients were positioned 
so as to eliminate the possibility of 
parallax error in the determination of 
arterial taper.
R esults
Cineangiographic tracings of the 
canine thoracic aorta showed that the
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TABLE I. — Percentage Variation in D iameter of Ascending and Descending Thoracic Aorta
Brachial artery
Percentage variation in 
diameter
Patient
no.
Age
(years)
blood pressure Ascending
Pathology (mm. Hg) aorta
Descending
aorta
2626 45 Mitral stenosis 130/80 5.5 —
3269 19 Pulmonary stenosis 130/80 14.5 —
3261 25 Mitral stenosis, mitral insufficiency 120/70 12.5 —
3242 39 Aortic stenosis (mild) 110/70 8.7 —
3237 57 Heart block 110/70 10.5 —
3225 39 Subaortic stenosis 110/70 8.4 8.7
3224 57 M itral stenosis 120/75 12.0 13.0
3263 42 M itral stenosis 140/105 — 8.0
3090 33 Cardiomyopathy 120/70 10.0 10.0
3078 48 Mitral insufficiency 110/60 — 12.0
3059 58 Mitral insufficiency 120/60 11.5 9.3
1634 46 Mitral insufficiency, mitral stenosis 102/60 14.0 —
2974 62 M itral stenosis 130/80 8.4 8.0
2862 56 Mitral insufficiency 110/60 11.5 —
2370 1 Left ventricle tumour 120/60 14.3 —
2649 54 M itral stenosis 120/60 9.5 12.5
3168 40 Mitral stenosis 116/78 13.0 7.7
2350 57 Mitral stenosis 130/75 9.7 —
2576 50 Aortic stenosis 125/75 10.0 —
2538 27 Subaortic stenosis 120/60 12.0 20.0
2332 49 Ischemic heart disease 160/95 — 9.1
2517 54 Aortic insufficiency, aortic stenosis (mild) 130/70 6.5 —
2518 45 Mitral insufficiency, mitral stenosis 120/80 — 7.5
2560 54 M itral 'insufficiency, aortic insufficiency (mild) 98/54 9.4 —
2567 68 Mitral insufficiency 90/65 5.7 —
2067 14 Aortic stenosis 130/74 14.7 —
2085 6 Aortic stenosis 116/70 15.5 —
2164 61 Mitral stenosis 125/80 8.1 —
2038 55 Mitral stenosis 120/76 9.1 —
2507 65 Aortic insufficiency (mild), aortic stenosis (mild), 
coronary disease 140/90 _ 5.4
2166 38 Coarctation of aorta 120/70 7.1 7.7
1637 34 M itral stenosis, mitral insufficiency, aortic 
stenosis (mild) 118/62 — 9.3
1838 46 Aortic insufficiency, mitral insufficiency 140/90 — 9.8
1804 45 Aortic insufficiency, mitral insufficiency 115/65 11.4 —
2609 32 Mitral stenosis, (mild), mitral insufficiency (mild) 110/80 16.7 —
2549 13 Ventricular septal defect 110/60 11.8 —
1871 18 Mitral stenosis, coarctation of aorta 90/55 14.3 9.8
2134 63 Aortic stenosis 110/68 — 7.3
2606 43 Patent ductus arteriosus 140/70 8.0 —
2605 32 Aberrant coronary artery 120/70 — 11.1
Average percentage variation in diameter 10.6 10.3
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average per cent variations in diameter 
during the cardiac cycle were 13 
(ascending) and 12 (descending). The 
maximum change in diameter was 20% 
and the minimum was 5.5%. Geometric 
taper for the short segment of aorta 
shown in Fig. la was remarkably linear 
(Fig. lb ) and had an average value of 
4.8%.
Table I gives the detailed results, in­
cluding the cardiovascular pathology, 
the peripheral blood pressure, and the
D is c u s s io n
Previous investigators concluded that 
aortic distension for both dogs8,14 and 
humans10' 11 was between 3% and 5%. 
Apparently most of these measurements 
were made without considering the ef­
fect that thoracotomy might have on 
the distension results. Also these re­
searchers have used a strain gauge at­
tached to the aorta to obtain distension 
results. Previously Luchsinger, Sachs 
and Patel11 used angiographic techni-
Fig. 2.— Roentgenogram showing the distension of the ascending aorta of man. Percentage 
variation in diameter =  10% ; brachial pressure =  120/70 mm. Hg.
percentage variation in diameter for the 
40 patients studied. The 31 patients in 
whom ascending aorta measurements 
were made had an average diameter 
change of 10.6% with a standard de­
viation of 3.5%. The 19 patients in 
whom descending aorta measurements 
were made had an average diameter 
change of 10.3% and a standard devia­
tion of 3.5%. Fig. 2 is a typical angio­
graphic record showing the distension 
of an ascending section. For this record, 
the percentage change in diameter was 
10% for a pulse pressure of 50 mm. Hg. 
The seven patients in whom taper meas­
urements were made on the descending 
thoracic aorta had an average taper of 
4.1% with a minimum of 2.5% and a 
maximum of 6.7%.
ques to measure aortic distension in 
man, and their results are similar to 
those of others because they used an 
inadequate sampling rate (two frames/ 
sec.) and a large aperture time (100 
ms.). The sophisticated angiographic 
study of Gardner15 computed diameter 
data directly from the image intensifier 
video signal. His data suggest that, for 
the lower descending thoracic aorta of 
the closed-chest dog, the PVD varies 
from 10% to 12%. Using an ultrasonic 
technique, Arndt, Klauske and Mersch1' 
reported that the radius change for the 
human carotid artery was 14.3%. Patel 
et al.,1' using postmortem casts of the 
same 6-cm. segment of aorta that we 
studied, calculated that the taper was 
1.6% compared with our in vivo deter-
March 1972 TAPER OF AORTA 1X7
mination of 4 .8% . This is the only com­
parison that can be found for our taper 
measurements.
Co nclusions
The distension and taper of major 
arteries measured by angiographic tech­
niques are consistently larger by a fac­
tor of two or more than the results ob­
tained using strain-gauge or other 
displacement-type transducers. These 
larger distensions and tapers have im­
portant implications in the analysis of 
blood flow and vessel characteristics. 
These findings also have clinical signif­
icance in that both the measurement of 
blood flow and the design of arterial 
grafts are based on the concept that ar­
teries can be treated as small-distension 
cylindrical structures. Because previous 
workers have reported minimal disten­
sion and taper, most analyses of arterial 
properties to date have ignored these 
parameters. Future analyses will have 
to include them if we are to evolve a 
true dynamic description of the cardio­
vascular system.
The authors gratefully acknowledge the in­
valuable assistance of Drs. L. Cudkowicz and 
J. G. Holland, and their staff, Misses G. A. 
McDonald and J. E. Hanrahan, of the Cardio­
pulmonary Laboratory of Dalhousie Univer­
sity; Dr. J. S. Manchester and staff of the 
Department of Radiology, Victoria General 
Hospital; and of Dr. C. H. Miller of the De­
partment of Mechanical Engineering, Nova 
Scotia Technical College, Halifax.
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R esum e
Les auteurs ont mesure, par les techniques 
cine-angiographiques in vivo, la distension et 
la conicite geometrique de l’aorte thoracique 
chez le chien et chez 1’homme. II appert de ces 
etudes que dans les conditions d’un pouls nor­
mal, le diametre interieur de l’aorte varie de 
plus de 10%. D’autres chercheurs avaient es- 
time auparavant que la valeur moyenne de 
cette variation etait pres de 3%. Des techni­
ques cine-angiographiques similaires avaient 
montre, sur un segment de l’aorte descendante, 
une conicite geometrique de 4.8% chez le chien 
et de 4.1% chez l’homme. Des techniques in 
vitro, employees par d’autres chercheurs, 
avaient evalue cette conicite a 1.6%. Les pre­
miers chercheurs dans ce domaine avaient 
neglige Teffet de la thoracotomie sur les pro­
priety mecaniques des arteres. Ces resultats 
permettent de croire que les futures analyses 
des proprietes arterielles ne seront realistes 
qu’a la condition de tenir compte de la disten­
sion et de la conicite arterielles.
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GANGRENE AND RUPTURE OF THE STOMACH SECONDARY TO 
JETUNAL OBSTRUCTION BY AN INTERNAL 
(PARADUODENAL) HERNIA: A CASE REPORT
FRANK W. TURNER, M.B., Ch.B., M.Sc., F.R.C.S.[C], F.A.C.S.,* Edmonton, Alta.
W h ile  acute gastric dilatation is fa­
miliar to most surgeons, massive dilata­
tion with rupture is a rare and fre­
quently fatal catastrophe. A  recent re­
view by Barichello et al.1 lists 61 
recorded cases in adults. In many of 
these the etiologic factor can only be 
guessed at, and the rupture of the stom­
ach is commonly described as “ spon­
taneous” . A few have occurred second­
ary to recognized pyloric obstruction2 
but in most cases there was no obvious 
obstruction to the outlet of the stom­
ach.3
Internal hernias in the region of the 
duodenojejunal flexure are usually de­
scribed as “paraduodenal” , although 
Schaefer and Waugh4 believe that they 
belong in the general category of me- 
sentericoparietal hernias. Such hernias 
are rare and, from a review of the Eng­
lish literature, one that results in rup­
ture of the stomach as this did appears 
to be unique.
C a s e  R eport
The patient, a 22-year-old Caucasian 
woman, was admitted to the University of 
Alberta Hospital, Edmonton, on December 
15, 1970, with severe abdominal pain and 
nausea of 36 hours’ duration. Her illness 
began one hour after eating an evening 
meal when she developed nausea and had 
one loose bowel movement. Her nausea per­
sisted and she developed upper abdominal 
pain which gradually increased in severity. 
She did not have any further bowel activity 
and did not pass stool or flatus after the 
first loose stool. Her abdomen gradually 
became distended and, although she could 
not vomit initially, she vomited a small 
amount of dark-brown fluid about four 
hours before admission. On admission, she 
was suffering from severe generalized ab­
dominal pain which she could not relieve 
by changing position.
"’Clinical Lecturer in Surgery, Department of 
Surgery, University of Alberta Hospital, Ed­
monton, Alta.
Her past history was unremarkable ex­
cept for an appendectomy at 9 years of 
age. She had not consumed alcohol and was 
not taking birth control pills or other 
drugs. She was in excellent health before 
the onset of the present illness.
On examination, she was lying very still 
in bed and was obviously in severe pain. 
Her pulse rate was 88/min. The abdomen 
was markedly distended and the axis of the 
swelling lay diagonally from the left upper 
to the right lower quadrant. The abdomen 
was extremely hard and dull to percussion. 
Bowel sounds were absent. Further examin­
ation was impossible because of the marked 
rigidity. Rectal examination was unremark­
able apart from generalized tenderness. On 
admission the hemoglobin was 13.5 g./ 
100 ml., the leukocyte count 17,600/c.mm. 
of which 94% were neutrophils. The serum 
amylase was moderately elevated at 100 
IU/100 ml. (normal 4 to 54); the serum 
glutamic oxaloacetic transaminase was 109 
units/ml. (normal 9 to 45). The serum elec­
trolytes were within normal limits.
Because we suspected the patient had 
an acute gastric dilatation, a nasogastric 
tube was inserted and 4 1. of dark-brown 
fluid were aspirated. Supine, upright and 
left-lateral decubitus roentgenograms of 
the abdomen demonstrated a homogeneous 
density in the left mid-abdomen suggesting 
a large volume of gastric fluid. There was 
no evidence of free air or intra-peritoneal 
fluid. Two fluid levels were identified and 
thought to be in the duodenum. A contrast 
examination of the stomach and duodenum 
using meglumine diatrizoate (Gastro- 
grafin) demonstrated a hugely dilated 
stomach with a smooth outline and lacking 
in peristaltic activity (Fig. 1). The greater 
curvature of the stomach extended well 
down into the upper pelvis. The pylorus, 
duodenal bulb and proximal duodenum were 
also dilated but Gastrografin did not go 
beyond the third part of the duodenum.
The clinical findings suggested intestinal 
ischemia and, in view of the apparent ob­
struction in the region of the ligament of 
Treitz, we considered that this patient 
might have a midgut volvulus. The pos­
sibility of an internal hernia was also con­
sidered. She underwent laparotomy ap-
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Fig. 1.— Contrast examination of the stomach 
and duodenum revealing the immense dilata­
tion with obstruction to flow in the third part 
of the duodenum.
proximately 42 hours after the onset of 
symptoms. In the operating room a further 
2 1. of dark-brown fluid were aspirated 
from the stomach before induction of anes­
thesia and careful endotracheal intubation. 
When the abdomen was opened through a 
long right paramedian incision, the main 
finding was the hugely dilated stomach oc­
cupying almost the whole of the abdomen. 
Its visible wall was much paler than normal 
and there were large confluent areas of 
ecchymosis. The small bowel and large 
bowel were collapsed and empty. The 
stomach was obstructed by a herniation of 
the first part of the jejunum into a space 
immediately below the duodenum and post­
erior to the superior mesenteric vessels. 
After the herniated loop had been reduced, 
fluid immediately began to flow from the 
duodenum into the small bowel. The hernial 
orifice admitted four fingers and its sac 
extended across as far as the right kidney. 
The loop of jejunum in the hernia was 
about 15 cm. long. The hernial ring was 
divided interiorly and this incision was car­
ried down along the root of the mesentery; 
the previously narrow-mouthed hernia was 
converted into an open space. The stomach
was decompressed through a gastrostomy 
and, as it deflated, we saw that the ante­
rior wall of the body and fundus, which had 
been compressed against the diaphragm, 
was necrotic. As the stomach wall fell away, 
it burst open and a large volume of thin 
brown fluid containing recognizable food 
particles spilled into the upper abdomen. 
The area of gangrene was 12 cm. long and 
9 cm. wide and extended proximally as far 
as the gastroesophageal junction. After 
sucking out the abdomen we entered the 
lesser sac and found that the posterior wall 
was viable. The gangrenous tissue was ex­
cised and the stomach was repaired in two 
layers. The left subhepatic space, the left 
paracolic gutter and the pelvis were 
drained. A  tube gastrostomy was con­
structed using a size 20 Foley catheter.
Her postoperative course was complicated 
by bilateral pleural effusions which re­
quired thoracentesis on two occasions. She 
did not tolerate oral fluids until the eighth 
postoperative day, but thereafter her diet 
was increased regularly and she was dis­
charged on the fifteenth postoperative day. 
She remains well.
D i s c u s s i o n
It is unclear why this patient did not 
vomit in the early stages of her obstruc­
tion. It seems likely that her inability to 
vomit permitted the build-up of suffici­
ent intragastric pressure that the fun­
dus compressed the lower esophagus 
and augmented the cardioesophageal 
closing mechanism as described by Fle­
ming, Horton and Wagget.2
The presence of food in the stomach 
and its continued distension would stim­
ulate the production of gastric juice. In­
creased intraluminal pressure alters in­
testinal blood flow,5 and recent studies 
by Bulkley, Goldman and Silen6 suggest 
that, in acute gastric dilatation, the 
elevated transmural pressure produces 
local vascular compression leading to 
stasis and tissue anoxia. Furthermore 
their studies showed that, in the pres­
ence of intraluminal acidity, the dam­
aged tissues in the gastric wall may un­
undergo frank ulceration and hemor­
rhage.
In this patient, it seems necessary to 
postulate an additional mechanism to 
explain the exact site of the area of
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gangrene, because presumably all parts 
of the gastric wall were subjected to 
the increased transmural pressure and 
to the intraluminal acidity. In 73% of 
the patients reviewed by Albo, De Lori- 
mier and Silen,3 the rupture was along 
the lesser curvature and was usually 
described as a rent or tear. They and 
Barichello et aV attributed the site of 
such tears to a decreased coefficient of 
elasticity along the lesser curvature, 
pointing out that the stomach becomes 
spherical when distended7 and is more 
likely to rupture in such an area. The 
radiologic studies in the present case 
show that the stomach does not become 
spherical when distended. Here the 
necrosis involved that part of the an­
terior wall of the fundus of the stomach 
which impinged directly on the diaph­
ragm. This unyielding surface probably 
further embarrassed an already com­
promised blood supply. It is perhaps 
also possible to apply the law of LaPlace 
which states that the tension in the wall 
of a cylindrical vessel is proportional to 
the product of the radius of the vessel 
and the pressure within it (T = PR). 
The radius of curvature of the fundus 
of the stomach probably exceeds that of 
any other part and, at a given intra­
luminal pressure, the tension in the wall 
of the stomach would therefore also be 
greatest in the fundus. This would fur­
ther tend to interfere with blood flow.
The internal hernia responsible for 
the obstruction and perforation de­
scribed here is commonly referred to as 
a right paraduodenal hernia. Such her­
nias originally were attributed to the 
gradual enlargement of naturally occur­
ring peritoneal folds or fossas. It is now 
believed that such hernias result from 
anomalies of rotation and development.4
Such internal hernias, which have 
been beautifully described by Zimmer­
man and Laufman,8 probably include 
the major internal hernias in which 
most, if not all, of the small bowel is 
trapped behind the colon. In the present 
case, however, the bowel rotation was 
complete and the attachments of the 
mesentery of the small bowel and of the 
colon were essentially normal. The only
abnormality was a small defect in the 
attachment of the mesentery of the 
small bowel immediately caudal to the 
duodenum and posterior to the superior 
mesenteric vessels. The loop of jejunum, 
which herniated through this opening, 
was unremarkable. There was little to 
suggest that the hernia resulted from a 
failure of complete intestinal rotation 
with entrapment of small bowel behind 
the superior mesenteric vessels. The 
small opening behind the superior mes­
enteric vessels and below the duodenum 
had probably been present for a long 
time (perhaps since completion of in­
testinal rotation) and the herniation of 
jejunum through this opening at this 
time presumably was fortuitous.
S u m m a r y
A 22-year-old woman developed gan­
grene and rupture of the stomach sec­
ondary to obstruction of the proximal 
jejunum by a right paraduodenal her­
nia.
The area of necrosis was confined to 
that part of the anterior wall of the 
body and fundus of the stomach which 
impinged on the diaphragm.
Since all parts of the gastric wall 
were presumably subjected to an in­
creased transmural pressure, it is sug­
gested that two further mechanisms de­
termined the exact area to become 
necrotic. One is the impingement of the 
stomach wall against the relatively un­
yielding diaphragm. The second is an 
application of the law of LaPlace which 
indicates that the tension in the wall 
of the stomach would be greatest in the 
fundus.
The hernia responsible for the ob­
struction did not completely fit with the 
presently accepted belief that paraduo­
denal hernias result from anomalies of 
rotation and development.
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R e su m e
Chez une femme de 22 ans, l’estomac s’est 
gangrene et rompu apres une obstruction du 
jejunum proximal par une hernie paraduode- 
nale droite.
La lesion necrosee etait limitee a la paroi 
anterieure du corps et de la grosse tuberosite 
de l’estomac qui venait heurter le diaphragme.
Etant donne que toutes les parties de la 
paroi gastrique etaient theoriquement soumi- 
ses a une pression transmurale accrue, on 
croit que deux autres mecanismes determinent 
la region de la paroi qui devient necrotique. 
Un de ces elements est le choc de la paroi 
gastrique contre le diaphragme qui cede rela- 
tivement peu. Le second est une consequence 
de la loi de LaPlace qui indique que la tension 
dans la paroi gastrique devrait etre maximum 
dans la grosse tuberosite.
L’explication que la hernie etait la cause 
de l’obstruction ne concorde pas entierement 
avec la theorie aujourd’hui generalement ad- 
mise que les hernies paraduodenales sont 
creees par des anomalies de rotation et de 
developpement.
EFFICACY OF INTRA-ARTERIAL HEPARIN IN M AINTAINING PATENC Y  
OF THE INCISED AND CANNU LATED  BRACHIAL AR TE R Y*
DORIS KAVANAGH-GRAY, M.D., F.R.C.P.[C], Vancouver, B.C.
T h e  incised brachial artery is a widely 
used route for retrograde left-heart 
catheterization and angiography.1 Oc­
clusion of the artery may follow2 and, 
although well tolerated by most pa­
tients, serious complications may oc­
cur.3, 4 For this reason, and to retain the 
route for further studies, it is desirable 
to maintain vessel patency. Gentle 
manipulations, short catheterization 
times,5* * and the use of soft, smooth and 
small catheters and of the Fogarty 
catheter to remove thrombi where ap­
plicable7 have decreased the likelihood 
of occlusion. It has been suggested that 
heparin, injected into the artery before
'From the Cardiopulmonary Division, Depart­
ment of Medicine, St. Paul’s Hospital, Vancou­
ver, B.C.
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Heart Foundation, Vancouver, B.C.
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cannulation, may improve the patency 
rate.7'9 To evaluate the efficacy of this 
prophylactic maneuver, every other pa­
tient subjected to left-heart catheteriza­
tion by the brachial artery approach, 
excluding those already systemically 
anticoagulated, received intra-arterial 
heparin immediately before arterio- 
tomy, while alternate patients did not. 
The 70 patients receiving, and the 70 
patients not receiving, intra-arterial 
heparin, and the 16 patients systemical­
ly anticoagulated, form the subjects for  
this report.
M ethod
The patients, aged 8 to 69 years 
(mean age 46), were fasting and se­
dated with meperidine and secobarbital 
sodium. A fter the right anticubital 
fossa was cleansed, the area was in­
filtrated with less than 5 ml. of a 2 %  
solution of lidocaine hydrochloride with
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1:100,000 adrenalin. Both the anticubi- 
tal vein and the brachial artery were 
exposed. After venous catheterization 
of the right heart, the catheter tip was 
positioned in the pulmonary artery. The 
brachial artery was then freed and sec­
ured with loose 00 silk sutures. Those 
receiving heparin did so as a 5-ml. solu­
tion of 1000 units of heparin in normal 
saline injected into the distal artery 
through a No. 25 gauge needle while 
blood flow was interrupted by tight­
ening the ligature. Arrival of heparin 
in the distal vessels was heralded by a 
sensation of warmth in the hand. A No. 
6 Cournand catheter was introduced 
with the aid of iris forceps through a 
small longitudinal stab wound in the ar­
tery, and the ligatures were loosened. 
Left-heart catheterization was per­
formed including the recording of sim­
ultaneous left ventricular and pulmon­
ary artery wedge pressures, and oxygen 
uptake was measured for a Fick cardiac 
output calculation. The venous catheter 
was replaced by an N.I.H. catheter for 
angiography when indicated. The ar­
terial catheter was replaced by a No. 7 
or 8 “ pigtail” Cordis angiographic ca­
theter, and left ventricular angiograms 
and occasionally aortic route angio­
grams were obtained. The catheters 
were removed and the vein was ligated. 
The artery was allowed to bleed freely 
from both ends and when necessary 
clots were removed by probing. The in­
cision was repaired by a running stitch 
of 6-0 silk on an atraumatic needle. Pul­
sations in the radial artery were evalua­
ted by the operator and by an indepen­
dent observer immediately and 24 hours 
later. No procedure lasted more than 
75 minutes and no artery was can- 
nulated more than 30 minutes. All pro­
cedures were performed by one person 
(DK-G).
R esu lts
Studies were performed on 70 pa­
tients without intra-arterial heparin. 
The radial pulse was absent at the end 
of the procedure in 14 and this absence 
persisted for 24 hours in eight. There­
fore 11.4% of arteries not receiving 
heparin were occluded at 24 hours.
Intra-arterial heparin was admin­
istered to 70 patients. In 12, the radial 
pulse was immediately absent, and in 
seven the occlusion persisted 24 hours. 
Therefore 10 % of arteries receiving he­
parin were occluded at 24 hours.
Sixteen patients were receiving oral 
anticoagulants for previous systemic 
embolization and were in the therapeu­
tic range at the time of study. In four, 
the radial pulse was immediately ab­
sent, but in no patient did the occlusion 
persist 24 hours.
D iscussion
There appeared to be no significant 
difference in the occlusive rate of the 
incised and cannulated brachial artery 
in the 70 patients receiving and the 70 
patients not receiving intra-arterial 
heparin. Since the intra-arterial injec­
tion adds to the time of catheterization, 
its use does not appear to be indicated. 
Systemic anticoagulation, although 
present in only 16 patients, was in no in­
stance followed by permanent arterial 
occlusion, and this observation warrants 
further assessment in a larger group.
It is reported in the literature that 
brachial arteriotomy and cannulation 
result in distal vessel occlusion between 
0.3%2 and 65.6%10 of the time. The 
present occlusion rate of 10.7 % in 140 
patients is higher than the lowest re­
ported rates and requires explanation.
Although significant in other series5 
the time element does not appear signif­
icant here because cannulation was 
equally brief (under 30 minutes) in 
those who occluded and those who did 
not. The same experienced operator11 
catheterized all vessels, and the inci­
dence of occlusion remained constant 
throughout the year necessary to ac­
quire the data. Therefore, changing 
skills of the operator appeared to play 
no role. Lastly, the patient’s age ap­
peared to be of no significance; the 
average age of those occluding was 45 
years and of those not occluding 47 
years.
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Of significance, however, appeared to 
be cardiac output and the presence of 
atherosclerosis. The cardiac index aver­
aged 1.9 for those occluding and 2.8 for 
those not occluding. A similar relation­
ship between poor cardiac output and 
femoral artery thrombosis following 
cannulation has been reported by Beck­
mann and Dooley.12 Atherosclerosis also 
appeared to be an important factor in 
predisposing to occlusion in this series. 
Of the 15 patients who had occlusion, 
seven (46%) suffered from coronary 
atherosclerosis; two had ventricular 
aneurysm, and five had large adynamic 
ventricles. In contrast, of the 125 pa­
tients who did not have occlusion, only 
one (0.8%) presented with coronary 
atherosclerosis. The reason for the small 
number of “ coronary” patients in this 
series is that coronary angiography in 
this institution is usually performed by 
the percutaneous femoral artery route. 
The majority of the 140 patients in this 
series were studied for valvular heart 
disease (82%). Mortensen13 has noted 
a similar relationship between atheros­
clerosis and arterial complications after 
catheterization.
Finally it is suspected that the re­
ported differences may be more ap­
parent than real. The percentage of oc­
clusions varies with the length of time 
between cannulation and assessment of 
patency. Although in this series 15 ar­
teries were occluded 24 hours after the 
procedure, in at least two patients the 
pulse had returned in 48 hours, and in a 
third patient an excellent pulse was pal­
pated eight months after the occlusion. 
Others have also noted return of pulsa­
tion after an interval longer than 24 
hours.14 It may be assumed that the later 
vessel patency is assessed the higher 
will be the patency rate.
The suggestion has been raised by 
Burchell and Ongley15 that the very low 
incidences of arterial occlusions occa­
sionally reported may be due to inade­
quate reporting. To guard against this 
possibility in the present study, the pa­
tency of vessels was assessed by an in­
dependent observer unaware of the 
nature of the study. Consequently, it is
doubtful if under-reporting could have 
occurred.
S u m m a r y
One hundred and fifty-six consecu­
tive patients undergoing left-heart 
catheterization and angiography by the 
incised brachial artery approach were 
used to study the efficacy of intra-ar­
terial heparin in preventing thrombosis. 
Sixteen patients systemically anti­
coagulated were excluded. Seventy al­
ternate patients received 1000 units of 
heparin into the distal artery imme­
diately before cannulation, and 70 did 
not. Of the 16 patients systemically anti­
coagulated, none had occlusion of the 
brachial artery in 24 hours. Of the 70 pa­
tients receiving intra-arterial heparin, 
10% had occlusion of the brachial ar­
tery in 24 hours, while of 70 patients 
not receiving heparin, 11.4% had occlu­
sion. The difference is not significant. 
It is concluded that the use of intra­
arterial heparin to maintain vessel 
patency before arteriotomy and can­
nulation is not warranted.
The author expresses appreciation to Miss 
Noreen Parsons and Mr. William Cron for as­
sistance in performing this study.
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R esu m e
En vue d’etudier 1’efficacite de l’heparine 
intra-arterielle pour maintenir la permeabilite 
vasculaire, nous nous sommes servis de 156 
malades conseeutifs qui devaient etre soumis 
a un catheterisme retrograde du coeur gauche 
par voie de l’artere brachiale. Chez 70 malades, 
on administra 1000 unites d’heparine dans 
l’artere distale immediatement avant l’arterio- 
tomie, 70 autres malades ne recevant pas d’he­
parine. Seize malades qui recevaient des anti­
coagulants par voie orale ont ete exclus de 
1’etude. L’occlusion de l’artere brachiale, 24 
heures apres l’experience s’est produite chez 
10 % des malades heparines et chez 11.4% de 
ceux qui ne l’avaient pas ete. II semble done 
que l’heparinisation par voie arterielle avant 
incision et catetherisme de la brachiale ne soit 
pas benefique.
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THE CANADIAN JOURNAL OF SURGERY
All communications concerning this journal 
should be marked “The Canadian Journal of 
Surgery” and addressed to the Editor, 530 
Scarlett Road, Suite 1002, Weston 626, Ont.
The Journal is published bi-monthly. Sub­
scription is $15 per year ($7.50 per year for 
trainees in surgery), and starts with the Janu­
ary issue of each year. Single copies are $2.50 
each, payable in advance.
INSTRUCTIONS TO CONTRIBUTORS  
Manuscripts
Manuscripts in duplicate of original articles, 
case reports, and other contributions should 
be forwarded with a covering letter re­
questing consideration for publication in 
The Canadian Journal o f Surgery. Accept­
ance is subject to the understanding that 
they are submitted solely to this Journal, 
and will not be reprinted without the con­
sent of the author and the publishers. Ac­
ceptance or rejection of contributors will be 
determined by the Editorial Board. As 
space is available, a limited number of case 
reports will be published. Articles should 
be typed on one side only of unruled paper, 
double-spaced, and with wide margins. The 
author should always retain a carbon copy 
of material submitted. Every article should 
contain a summary of the contents. The 
Concise Oxford Dictionary will be followed 
for spelling. Dorland’s Illustrated Medical 
Dictionary will be followed for scientific 
terminology. The Editorial Board reserves 
the right to make the usual editorial changes 
in manuscripts, including such changes as 
are necessary to ensure correctness of gram­
mar and spelling, clarification of obscurities 
or conformity with the style of T he Cana­
dian Journal o f Surgery. In no case will 
major changes be made without prior con­
sultation with the author. Authors will 
receive galley proofs of articles before pub­
lication, and are asked to confine altera­
tions of such proofs to a minimum.
Reprints
Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made.
R eferences
References should be referred to by numer­
als in the text. They should include in 
order: the author’s name and initials in capi­
tals, title of the article, abbreviated journal 
name, volume number, page number and 
year. The abbreviations of journal names 
should be those used in Index M edicus. 
References to books should include in order: 
author’s name and initials, title of book, 
number of edition (e.g. second ed.), city 
of publication, title of publishing house, 
year of publication, page number if a 
specific reference. For examples, see this 
journal January 1971 issue onwards.
Illustrations
A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 8" 
x 6". Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica­
tion has been obtained. Graphs and dia­
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub­
mitted on a separate sheet of paper. Illustra­
tions should not be rolled or folded.
Language
It should be clearly understood that con­
tributors are at full liberty to submit articles 
in either English or French, as they please. 
Acceptance will be quite independent of 
the language of submission. If the contri­
butor wishes, he may submit an informative 
summary of not more than 300 words in 
the language other than that in which he has 
submitted the article. For example, an ar­
ticle in English must carry an English sum­
mary and may, if the author wishes, carry 
a more detailed summary in French.
Few antibiotics are so right so often...
for severe Gram-negative hospital infections
Kantrex
KANAMYCIN SULFATE
Kantrex offers a spectrum uniquely suited to hospital 
practice. Few antibiotics provide such broad bactericidal 
coverage against Gram-negative bacteria and hospital 
staphylococci.
The rapid bactericidal action attained with Kantrex permits its use in severe infections be­
fore culture results are known. Its rapid absorption and diffusion facilitate penetration to in­
fection sites throughout the body for prompt therapeutic response—usually in 24-48 hours— 
and remission usually within 5-7 days.
Prompt use of Kantrex in Klebsiella pneumonia may save a lung or a life. Prompt use in 
pyelonephritis may reduce renal destruction so often seen in Proteus infections. Prompt 
use in bacteremia may prevent impending shock and fatality.
New dosage guidelines assure low risk of toxicity. A simple basic dose of 7.5 mg./ Kg./
I.M. applies to all patients on Kantrex therapy. In patients with normal renal func­
tion, Kantrex injections are given twice a day; when renal impairment is present, 
the dose remains the same'but the time interval between doses is increased 
depending upon the serum creatinine concentrations of the patient.
To calculate the time interval between the first and succeeding doses 
of Kantrex in patients with decreased renal function, simply multiply 
the mg. of creatinine x 9—e.g. if serum creatinine levels a re 2 mg./
100 ml., the dosage interval should be 2 x 9 =  18 hours be­
tween Kantrex doses.
In anuric adults give 7.5 mg./Kg./I.M. as a single loading 
dose. In adults on hemodialysis, 7.5 mg./Kg./I.M. every other 
dialysis.
To avoid ototoxicity, daily Kantrex dosage should not ex­
ceed 1.5 Gm. and total therapy should not exceed 15 Gm. or 
10 days.
When dosage recommendations are followed, therapeutic 
levels of Kantrex are maintained with low risk of toxicity.
Current evaluations of the Kantrex-neomycio-gentamicin 
group of antibiotics cite Kantrex as the safest for parenteral 
administration.1'2
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Kantrex
KANAMYCIN SULFATE
Injection
PRESCRIBING INFORMATION. For complete 
information, consult Package Circular.
Indications: Infections of the urinary, respira­
tory and gastrointestinal tracts and of skin, soft 
tissues, bone periosteum and blood due to sen­
sitive organisms.
Contraindications: A history of hypersensitivity 
to the drug. Prior auditory damage by kana- 
mycin or other agents may be a contraindica­
tion if effective alternative therapy is available.
Warnings: Renal malfunction can cause ab­
normally high serum levels of kanamycin—as­
sess renal function periodically both before and 
during therapy. If renal insufficiency exists, de­
crease the size and frequency of dosages. Dis­
continue kanamycin and check hearing if 
azotemia increases. In older patients and pa­
tients receiving a total dose in excess of 15 
Grams, watch carefully for signs of ototoxicity.
Precautions: If mycotic or bacterial superinfec­
tion occurs, discontinue kanamycin and initiate 
appropriate therapy. Cumulative ototoxic effects 
may be produced by concurrent or consecutive 
use of other ototoxic drugs. High doses may 
cause irrita tion  at in fection sites. The drug 
should not be physically mixed with other anti­
microbials.
Adverse Reactions: Severe, irreversible hearing 
loss can occur. Stop therapy if tinnitus or hear­
ing loss occur. Signs of renal irritation may 
occur (casts, cells, proteinuria). If renal func­
tion is normal such irritation is reversible and 
is not necessarily an indication for stopping 
therapy. Skin eruptions have been noted rarely. 
To avoid respiratory depression, postpone intra- 
peritoneal instillation in postoperative patients 
until recovery from anesthesia and muscle re- 
laxants is complete.
Usual Dosage: 15 mg./Kg./day I.M. in divided 
doses preferably at 12-hour intervals. Average 
adult dose is 1 Gram daily. Do not exceed 1.5 
Gram even in the heaviest patients. Reduce size 
and frequency of dosages when renal insuffi­
ciency is present. Patients should be well hy­
drated to minimize renal irritation. Inject deeply 
into the upper wall, outer quadrant of the glu­
teal muscle.
Supplied: Rubber capped vials as a ready-to-use 
sterile aqueous solution in two concentrations: 
0.5 Gm. in 2 ml. 1.0 Gm. in 3 ml. Also Available 
—Pediatric Injection 75 mg. in 2 ml.
Complete prescribing information available 
on request.
References: 1. Finegold, S.M., et ah: California 
Med. 111-.362 (Nov.) 1969. 2. Riley, H.D., Jr.: 
Pediatrics 1970, New York, Medical World 
News, 1970 pp. 16-18.
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LE JOURNAL CANADIEN DE CHIRURGIE
Toute communication concernant le Journal 
devra porter la mention “Le journal canadien 
de chirurgie” et etre adressee a l’Editeur, 530 
Scarlett Road, Suite 1002, Weston 626, Ont.
Le journal est publie a tous les deux mois. 
Le prix de l’abonnement est de $15. par an 
($7.50 par an pour les medecins qui sont resi­
dents en chirurgie) et commence avec le nu­
mero de janvier de chaque annee. Un exern- 
plaire isole coute $2.50 et est payable d’avance.
INSTRUCTIONS A NOS 
COLLABORATEURS
Alanuscrits
Les manuscrits d’articles originaux, de rap­
ports cliniques etc. seront envoyes en deux 
exemplaires, accompagnes d’une lettre deman­
dant qu’on veuille bien considerer leur publica­
tion dans L e journal canadien de chirurgie. Ils 
ne seront acceptes qu’a la condition qu’ils 
n’aient ete soumis qu’a notre Journal et qu’ils 
ne soient pas reimprimes sans le consentement 
expres de Tediteur et l’auteur. L’acceptation 
on le refus des articles soumis releve du Con- 
seil de la publication. Si la place est disponible, 
un nombre limite d’histoires cliniques pourront 
etre publiees. Les articles seront dactylographies 
sur un seul cote d’un papier non ligne, a dou­
ble espace et avec une large marge. L’auteur 
devra toujours conserver une copie au papier 
carbone du texte soumis. Tout article devra 
etre accompagne d’un resume. L ’orthographe 
sera celle adoptee par le dictionnaire Larousse. 
Quant a la terminologie scientifique, elle sera 
basee sur le Dictionnaire des termes techniques 
de medecine ou tout autre ouvrage de refe­
rence serieux. Le Conseil de la publication se 
reserve le droit d’apporter au texte les change- 
rnents qu’il jugerait a propos pour assurer la 
correction grammaticale et l’orthographe, pour 
eliminer d’eventuelles obscurites ou pour ren- 
dre la presentation conforme au style du Jour­
nal canadien d e chirurgie. Aucun changement 
important ne sera apporte au texte sans que 
l’auteur ait ete prealablement consulte. Les 
auteurs recevront avant la publication des 
epreuves d’imprimerie de leur texte, auxquelles 
ils sont pries d’apporter le minimum de correc­
tions.
T ires-d-part
On pourra commander des tires-a-part sur 
une formule qui est envoyee avec les epreuves. 
II est important de les commander avant la 
publication de l’article, sous peine de devoir 
payer un supplement pour une nouvelle com­
position.
Bibliographic
Les references bibliographiques seront indi- 
quees par des numeros dans le corps du texte. 
Elies comprendront dans l’ordre: le nom de 
l’auteur et ses initiales, en majuscules, le titre 
abrege du Journal, le numero du volume, le 
numero de la page et l’annee. Les abreviations 
admises pour les noms de revues sont celles qui 
figurent dans I’index Medicus. Les renvois aux 
livres comprendront dans l’ordre: le nom de 
l’auteur, ses initiales, le titre de l’ouvrage, le 
numero de Tedition (p. ex. deuxieme ed.), la 
ville et le nom de la maison d’edition, et 
l’annee de la publication; enfin, le numero de 
la page s’il s’agit d’un renvoi precis. Pour 
exemples, voyez Tissue de janvier 1971 et ceux 
a venir.
Illustrations
Le journal accepte de publier gratuitement 
un nombre raisonnable d’illustrations en noir 
et blanc. Les reproductions de cliches en cou- 
leurs seront publies aux frais de Tauteur. Les 
photographies seront imprimees sur papier bril- 
lant, ne seront ni montees ni calibrees et d’un 
format maximum de 6" x 8". En ce qui con- 
cerne les radiographies, nous demandons des 
copies et non pas Voriginal. On devra toujours 
fournir un agrandissement de microphotogra­
phies. 11 ne faut jamais ecrire ou dactylogra- 
phier un texte queleonque sur les photogra­
phies. Une legende les identifiant pourra etre 
jointe au dos. Dans les illustrations montranl 
des malades, ceux-ci ne pourront etre reconnus, 
a moins qu’ils n’en aient donne le consentement 
ecrit prealablement a la publication. Les gra- 
phiques et diagrammes seront dessines a Ten- 
cre de Chine sur un bon papier a dessin blanc. 
Le lettrage devra etre ecrit en caracteres assez 
grands pour que, apres reduction proportion- 
nelle au format du Journal, ils soient encore 
lisibles. Les legendes devant accompagner les 
illustrations seront dactylographies sur une 
feuille independante du texte. Les illustrations 
ne seront ni roulees ni pliees.
Langue vehiculaire
II doit etre clairement etabli que les colla- 
borateurs ont pleine liberte de soumettre leurs 
articles en francais ou en anglais, a leur choix. 
L ’acceptation de l’article sera entierement inde­
pendante de la langue choisie par Tauteur. Si 
le collaborateur le desire, il peut decrire le 
contenu de Tartiele en un sommaire ne depas- 
sant pas 300 mots et dans une langue differente 
de la langue choisie pour l’article lui-meme. 
Par exemple, un article ecrit en frangais doit 
comporter un resume en frangais et peut, si 
Tauteur le desire, etre accompagne d’un som­
maire plus detaille en anglais.
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AN AID TO CLINICAL SURGERY. Peter R. Scott. 324 pp. Illust. Churchill Living­stone, Edinburgh and London; Long­man Canada Limited, Toronto, 1971. $14.50.
This excellent clinical m onograph pro­vides a much-needed up-to-date sum m ary of cu rren t views regard in g  commonly en­countered problem s in surgery. The ma­teria l is covered in 52 chapters and 310 pages. The f irs t seven chap ters cover head in juries, chest in ju ries, abdominal in ­ju ries, frac tu res and hand in juries. The rem aining chapters are titled  by disorder, e.g. peptic ulcer, or sometimes only symp­toms, e.g. upper abdom inal pain.The m aterial is covered using a com­bination of outline and concise descrip­tion. Where au tho rities disagree concern­ing m anagement, various acceptable ap­proaches are given w ith reasons and in­dications fo r using various m ethods for particu la r problems.F requently when the  outlines try  to cover vast am ounts of m aterial they are monotonous and incom plete. However, the style of this work, although concise, is in teresting, and the book provides a w ork­ing plan for handling common surgical problems- W here necessary  surgical ana­tomy and surgical pathology are both in ­cluded.
This m onograph can be recommended highly for students, house officers and teachers of surgery. F o r surgeons who are engaged in a p articu la r  specialty it provides a ready review  of general su r­gery and cu rren t concepts in cases where the subspecialist m ight not be well in­formed.
CARDIAC AND VASCULAR DISEASES. 2 vols. Edited by Hadley L. Conn, Jr. and Orville Horwitz. 1735 pp. and index. Illust. Lea & Febiger, Philadelphia; The Macmillan Companv of Canada Limited, Toronto, 1971. $43.50.
This two-volume tex t will be useful for both the specialist and the student. I t adequately covers the  modern concepts of disease of the h ea rt and blood vessels and also contains the basic inform ation re­quired by the student.The m aterial is divided into five sec­tions. The f ir s t  section is concerned with anatomy, physiology and biochem istry. The chapter on card iac s tructure , m etabo­lism and m echanics is particu larly  ou t­standing. The second section deals with functional disorders, and the chap ter on congestive h eart fa ilu re  is excellent. The
th ird  section on clin ical h eart disease covers all p e rtin en t m edical and surg ical indications, techniques and resu lts. Sec­tion four covers vascu la r disease ade­quate ly  and  the f in a l section on tech ­niques for studying the card iovascu lar system  is m odern and complete.
The more than 100 au thors, who have con tribu ted  to these two volumes, have produced an  up-to-date reference book and a good textbook.
ORTHOPADISCHE THERAPIE. George Chapchal and Detlev Waigand. 533 pp. Illust. Intercontinental Medical Book Corp., New York; Georg Thieme Verlag, Stuttgart, 1971. DM 98,00. $28.65 (ap­prox.).
O rthopedics in N orth  Am erica is quite d iffe ren t from  th a t p ractised  in con tinen ­ta l Europe. These differences are  eviden t th ro ug hou t th is book. The N orth  A m er­ican read er may be som ew hat su rp rised  to open a book on orthopedic th e rap y  and to find  th a t  the f i r s t  chap ter is en titled  “General P rincip les of N u tritio n ”. I t  covers d ie tary  intake, the carbohydrate con ten t of bread, potatoes and rice and gives in ­form ation about th e  daily requirem en ts for vitam ins. F u rth e r chap ters deal w ith physical medicine, th erap eu tic  x -ray  i r ­rad ia tion  and  rehabilita tion . D egenerative and inflam m atory diseases of th e  m us­culoskeletal system are  discussed in some detail A lthough the  various chap te rs  w ere w ritten  by d iffe ren t authors, the  book is su rp ris in g ly  un iform  in its  approach. The ch ap te r w ritten  by E. M orscher en ­titled  “G row th D isturbances of th e  Long Bones” is p a rticu la rly  well w ritten  and in fo rm ative. Specific orthopedic problem s discussed in individual chapters include osteochondrosis d e fo rm a n s , osteochon­drosis dissecans, epiphysiolysis, scoliosis, and funnel chest and other deform ities of the thorax . O rthopedic conditions of the  extrem ities such as congenital d isloca­tion of th e  hip, deform ities of th e  foot and  hand, and d istu rbances of th e  knee are  well presented. T raum atology is com­pletely ab sen t and th e  trea tm en t of f ra c ­tu res  and  luxations is described b rie fly  and in princip le only. The chap ter on am ­pu ta tion  and prosthetics is extrem ely short. T his review er is not in a position to determ ine w hether th is book rep resen ts  E uropean orthopedics in general or ju s t  one p a rtic u la r  school.
(Continued on Adv. p. 20)
The
Second Step 
in Treating 
Shock
vas-o-den'tme, //. (t mo-. and L. dens. amt is. a tooth.) in an­
atomy. a modification o f dentine in which capillary tubes 
of the primitive vascular pulp remain uncalcified and carry 
red blood into the substance of the tissue. 
vas"5-di-la'tion. //. expansion of a vessel: particularly of 
arterioles resulting in increased blood flow. 
vas"6-di-lat'or, a. producing dilatation of the blood vessels. 
>as"6diIat'or, //. a vasodilator nerve or drug. <
vas-6-foraj'a-five, a. in physiology, building up new blood 
vessels or vascular tissue.
vas-o-hyper-ton'ic, </. same as vasoconstrictor. 
vas o-hy-po-ton'ic, a. same as vasodilator.
vas"o-inhib'i-tor, n. any agent or drug that inhibits the action,^ j
of the vasomotor nerves. ■2?
vas"6in-hib/i-td-n, a. hindering the action of the vasomotor ^  
nerves.
vas-o-sno'tion, n. in anatomy, the contraction or dilatation of 
the caliber of a blood vessel.
vas-omo'tor, a. {vaso- and motor.) in physiology, regulatings® 
the size (i.e.. caliber) of blood vessels bv causing contraction
Volume replacement -  accompanied by appropri­
ate antibiotic therapy when necessary -  is the es­
sential first step in shock therapy.
However, when volume replacement alone fails to 
reduce peripheral resistance, improve tissue per­
fusion and restore cardiac output, additional drug 
therapy is required.
vasodilation-
the important second step
Authorities report that a growing trend in the 
treatment of severe shock is the use of vasodila­
tors to restore haemodynamic balance.
One author1 suggests that there are three general 
types of drugs that induce vasodilation:
•  those, such as isoproterenol, which produce di­
rect vasodilation;
•  those, such as phentolamine, which produce 
vasodilation by blocking the vasoconstrictive ef­
fects of epinephrine, norephinephrine.and related 
substances;
•  those, such as Solu-Medrol, which produce 
vasodilation by unknown means.
Each of these drugs works to reduce vascular re­
sistance and thus lessen the workload on the A  
heart. The difference among them is in the quality 
of vasoactive response which each induces. * 1
Isoproterenol -  an effective cardiotonic agent as , 
well as a peripheral vasodilator-produces its 
greatest amount of vasodilation in the skeletal 
muscle beds which are adequately perfused in 
most shock patients. Vasodilation is only minimal t  < 
in the viscerocutaneous beds where the need for 
blood is greatest. 'd
When isoproterenol is given alone in sufficient^ 
amounts to increase cardiac output and reduce' 
peripheral resistance, tachycardia, arrhythmia, or , 
tachyphylaxis may occur.
Phentolamine is one of several drugs which pro- *■ ' 
duce vasodilation by blocking the effects of the 
endogenous catecholamines and thereby reduc- V 
ing vasoconstriction produced by increased sym- ^  , 
pathetic tone.
The drug takes effect within 5 to 15 minutes and is k 
short-acting. Because of this, it must be given as 
a continuous infusion requiring constant and care- * ' 
ful monitoring. Its effects are extremely difficult to 
regulate by the intravenous drip technique. ^
Dosage and Administration: In severe shock,adjunctive use of 
Solu-Medrol may aid in achieving haemodynamic restoration. 
Corticoid therapy should not replace standard methods of 
combating shock, but present evidence indicates that concur­
rent use of large doses of corticoids with other measures may 
improve survival rates. In particular, large pharmacologic  
doses of Solu-Medrol have been proved useful in bacteraemic 
or endotoxin shock, haemorrhagic shock, traumatic shock, and
cardiogenic shock. The following Solu-Medrol doses are sug­
gested by various authors:
Author
Oaks'
W eil3
Melby'
Cavanagh3
Dietzman*
Dose 
100 mg 
200 mg 
250 mg 
15 mg/kg 
30 m g/kg
Repeat
every 2 to 6 hours 
100 mg every 4 to 6 hours 
every 4 to 6 hours 
every 24 hours 
in 4 hours if needed
Therapy is initiated by administering Solu-Medrol intravenously 
over a period of one to several minutes. In general, therapy 
should be continued only until the patient’s condition has sta­
bilized -  usually not beyond 48 to 72 hours.
V i
*■
Ift
k Solu-Medrol
a different type of vasodilator
r
> Solu-Medrol, a corticosteroid, produces vasodila­
tion when given in massive (pharmacologic) doses. 
r  Although its exact mode of action is not known, it 
Js thought that the drug has at least two effects:1
•  it slows transmission of sympathetic nerve im- 
 ^ pulses thus delaying the release of the endoge­
nous catecholamines
• it preserves the integrity of the capillaries in the
► Y face of anoxia
~ These and other effects produce measurable de- 
' creases in the resistance of the viscerocutaneous 
» ^microcirculation.
, The amount of vasodilation produced by Solu- 
Medrol is dependent on the dose. The steroid 
V  should be administered as a single intravenous 
bolus over a 3- to 5-minute period.
rV
Because it produces a gradual response, Solu-
> >Medrol is easily monitored by the attending phy­
sician. It can be administered quickly and easily 
' in a single intravenous bolus thus eliminating the 
need for the intravenous drip technique. Adverse 
effects associated with short-term pharmacologic 
doses of Solu-Medrol are uncommon.
Clinical confirmation of corticosteroid 
effectiveness and safety in shock
“ The corticosteroids are effective in most patients 
and are, we believe, the best vasodilators availa­
ble to the practicing physician.”
Dietzman, R.H., et al. (1970). Pharm. for Phys., 4(8) :1.
“ ...we believe that until physicians develop awider 
experience with rapid-acting adrenergic blocking 
agents, it is safer to use hydrocortisone [cortico­
steroid] as the initial treatment of apparent irre­
versible shock in patients.”
Lillehei, R.C., et al. (1964). Ann. Surg., 160(4):682.
, Solu-Medrol may be given by intravenous injection, by intra- 
T venous infusion, or by intramuscular injection. The preferred 
method for initial emergency use is intravenous injection.
Supplied: Mix-O-Vials containing 40 mg, 125 mg, 500 mg, and 
the new 1 Gm vial with water for injection, methylpredniso- 
lone as methylprednisolone sodium succinate.
Cautions: The general precautions and contraindications to 
J systemic corticosteroid therapy apply to the use of Solu- 
V Medrol. However, when used for medical emergencies or in 
j ^.shock-like states, the possible lifesaving effects must be j  "^weighed against the possible undesired hormonal effects. 
j In the treatment of shock, Solu-Medrol should be adjunctive 
1 to conventional supportive therapy such as fluid replacement, 
etc. Although adverse effects associated with high-dose short­
term corticoid therapy are uncommon, peptic ulceration may 
occur.
References: 1. Dietzman, R.H., et al. (1970). Pharm. for Phys., 4 (8):1. 
2. Oaks, W. W., et al. (1967). Geriatrics, 22:120. 3. Weil, M. H„ et al. 
(1964). Ann. Int. Med., 60:384. 4. Melby, J.C. (1964). New Phy., 13:426.
5. Cavanagh, D., et al. (1968). Amer. J. Obstet. & Gynec., 702:13.
6. Dietzman, R.H., et al. (1967). GP, 36:135.
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(Continued from p. 129)
THE ORTHOPAEDIC MANAGEMENT 
OF SPINA BIFIDA CYSTICA. Malcolm 
B. Menelaus. 116 pp. Illust. E. & S. 
Livingstone, Edinburgh; Longman Can­
ada Limited, Toronto, 1971. $10.75.
This compact well-written and compre­
hensive review of the surgical manage­
ment of spina bifida emphasizes myelo­
meningocele and its associated disorders. 
The author, an orthopedic surgeon, defines 
the problems of the spina bifida patients 
and outlines the factors that produce limb 
and gait abnormalities. Chapters are then 
devoted to the surgical management of 
deformities of the spine, hip, knee, foot 
and ankle. In each instance, the author’s 
choice of treatment and timing is based 
on a thorough knowledge of available 
literature tempered by his own consider­
able experience with 411 cases. The re­
sults of treatment in these cases are clear­
ly documented in an appendix containing 
33 tables. Chapters also describe methods 
of skin care, physiotherapy and bracing.
Two unique sections in the appendices 
at the end of the book should probably 
have been put in the main text so that no 
reader would miss them. One of these 
deals with the formation of a spina bifida 
clinic and the other, entitled “Notes for Pa­
rents” , is a resume of a pamphlet that is 
distributed routinely to the author’s pa-
e Canadian Journal of Surgery
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tients. The'Tatter describes the physical, 
emotional, social and vocational problems 
that the parent and child may have to 
face and gives some kindly and thoughtful 
advice on hqw to approach them. The text 
is illustrated throughout by 115 illustra­
tions of unusual clarity, which comple­
ment the clinical descriptions.
This book was written by an orthopedic 
surgeon primarily for other surgeons and 
surgeons in training. However, it contains 
much of value besides surgical manage­
ment and it is highly recommended for all 
professionals who may be caring for these 
unfortunate patients.
OUTLINE OF ORTHOPAEDICS. 7th ed. 
John Crawford Adams. 476 pp. Illust. 
Churchill Livingstone, Edinburgh and 
London; Longman Canada Limited, To­
ronto, 1971. $8.00.
This well-organized text presents in a 
clear and lucid style current knowledge 
of orthopedic problems. Fractures have 
been omitted because the author wants to 
consider them in a companion volume.
The book is divided into 10 chapters. 
Following an initial general survey of 
orthopedic disorders, the chapters cover 
the regions of the body, starting with the 
neck and cervical spine and ending with 
disorders of the leg, foot and ankle.
(Continued on Adv. p. 22)
A
Tandeaif
oxyphenbutazone Full information is available
on request
G-2325-71
Geigy Pharmaceuticals
Montreal 308, P.Q.
The big difference in 
nitrofurantoins
When you prescribe Macrodantin, you do so with the 
knowledge that it is backed by the reputation of a major, 
experienced pharmaceutical company where pride of 
covery provides the vital assurance of continuing 
dependability.
Complete prescribing information available on request.
Less Nausea:
Unique controlled large crystal size provides 
appreciably increased gastrointestinal 
tolerance with all the advantages of a proven 
antimicrobial in the control of urinary tract 
infections—(pyelonephritis, pyelitis and 
cystitis—due to susceptible organisms).
There is only one macrocrvstal 
nitrofurantoin...MACR 
EATON makes it.
©Originators and Developers of the Nitrofurans 
EATON LABORATORIES
Division of Norwich Pharmacal Company Ltd. 
Paris, Canada. •Trademark
The Canadian Journal of  Surge ryQ 0
(Continued from Adv. p. 20)
Chapter 1 covers diagnosis and gives an 
excellent discussion of history taking, 
clinical' examination, radiologic diagnosis, 
and special pertinent investigations.
Much of the material blends into var­
ious general surgical problems in a very 
appropriate manner. Although organized 
in outline form, the discussion is adequate, 
and, upon completion of this book, a well- 
organized and complete picture emerges 
of diagnosis and therapy (both non-opera­
tive and operative) in orthopedic dis­
orders.
According to the author this monograph 
was written “to help students who are 
studying for the qualifying examinations” . 
It is valuable reading for students, house 
staff and practising general surgeons.
PEPTIC ULCER. Edited by Carl J. Pfeif­
fer. 356 pp. Illust. Munksgaard, Copen­
hagen, 1971. Dan. Kr. 50.00. $7.20 (ap­
prox.). Paperbound.
This monograph is based on contributions 
from an international working conference 
group on experimental ulcer which was 
held in conjunction with the Fourth World 
Congress of Gastroenterology in Copen­
hagen, Denmark.
The material is organized in six parts 
titled respectively: (1) Recent Advances 
in Experimental Duodenal and Gastro­
duodenal Ulcer, (2) Methods for the Pro­
duction of Acute and Chronic Gastric Ul­
cers, (3) Muco-substances and Biochem­
ical Aspects of Experimental Ulcer, (4) 
Vascular and Anatomic Considerations in 
Peptic Ulcer, (5) Extragastric Factors in 
Experimental Gastric Ulcers and (6) 
Chemical and Pharmaceutical Perspec­
tives of Experimental Ulcer.
The purpose as stated in the preface is 
to convey to the medical and scientific 
community at large current reviews and 
experimental findings relating to the ul­
cer problem. “It is not designed for the 
clinician who has little interest in the 
pathogeneses of peptic ulcer.”
For those engaged in animal experi­
mentation in the field of peptic ulcera­
tion, this book with its rather extensive 
bibliography should prove helpful.
PROGRESS IN PEDIATRIC SURGERY. 
Volume 2. Edited by P. P. Rickham, W. 
Ch. Hecker and J. Prevot. 178 pp. Illust. 
University Park Press, Baltimore, 1971. 
$12.50.
This little book consists of lectures given 
at a course in neonatal surgery held July 
1970 in Liverpool, England. The pediatric 
surgeons of the Universities of Liverpool
and Sheffield, and three guest lecturers 
from the United States discussed many of 
the serious lesions that are controversial 
and give practising pediatric surgeons the 
most trouble. ;
The first chapter, the development of 
neonatal surgical units, is chiefly relevant 
to Liverpool and its environs. This is fol­
lowed by a general discussion of post­
operative management, with emphasis on 
intravenous hyperalimentation and moni­
toring. The chapter on diaphragmatic sur­
gery in neonates gives little that is new; 
indeed it makes no mention of the pre­
operative correction of acidosis facilitated 
by umbilical artery sampling, surely one 
of the impoi’tant recent advances. The 
discussion of esophageal atresia is com­
prehensive but basic and contains only 
conventional material. The next two chap­
ters cover neonatal intestinal obstruction 
well and contain information which is 
little known and should be useful. An ex­
cellent discussion of anorectal anomalies 
follows these. The next three chapters 
deal with urologic subjects: the first gives 
a useful classification of renal cystic dis­
ease and excellent advice on treatment 
and prognosis. Low urinary obstruction is 
covered thoroughly, emphasizing the value 
in some cases of early complete surgical 
correction without prior catheter drain­
age. With respect to exstrophy of the blad­
der, they suggest that reconstruction of 
the bladder should always be attempted, 
although a completely satisfactory result 
is rare. For myelomeningoceles they rec­
ommend emergency repair and describe 
their techniques. Related hydrocephalus 
and renal tract problems are covered less 
throughly. The section on indications for 
treatment provides a look at the author’s 
general philosophy concerning this condi­
tion. The final chapter describes the use 
of plastic prosthetic material in neonatal 
surgery and speculates on its future.
As with most material that is prepared 
for oral presentation, this book suffers 
from lack of organization and careful'edit- 
ing. The authors entitled their book 
“ Progress in Pediatric Surgery” yet did 
not dwell on newer information and tech­
niques. However, the material in it is 
worth while and the opinions it expresses 
merit consideration by any surgeon who 
treats the newborn.
REMEDIABLE ARTERIAL DISEASE. 
Roy H. Clauss and Walter Redisch. 195 
pp. Illust. Grune & Stratton, Inc., New 
York; Longman Canada Limited, To­
ronto, 1971. $20.15.
This relatively short textbook (195 pages) 
describes the authors’ experiences in ar­
terial surgery during the past 15 years.
(Continued on Adv. p. 24)
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Subjects covered include physiology of 
peripheral blood flow, basic clinical pic­
tures evolving from disturbances in blood 
flow, methods of patient evaluation, sur­
gical management, and medical manage­
ment. The material is concisely presented, 
the operative techniques are well illus­
trated by drawings, and are supplemented 
with clear preoperative and postoperative 
arteriograms. The presentation tends to 
be somewhat dogmatic, but the authors 
supply references to the work and tech­
niques of others. In some parts of the 
book, the almost “staccato” repetitive 
style is somewhat irritating but achieves 
brevity.
The book provides a concise and ready 
reference to the diagnosis and manage­
ment of all peripheral arterial lesions.
RONTGENDIAGNOSTIK I)ES SCHA- 
DELS. W. Loepp and R. Lorenz. 2nd ed. 
Edited by R. Lorenz. 397 pp. Illust. In­
tercontinental Medical Book Corp., New 
York; Georg Thieme Verlag, Stuttgart, 
1971. DM 158,00. $45.40 (approx.).
As is customary in this type of book in 
Germany, the text is divided into two 
parts: first, a general part and second, 
the main portion devoted to specific diag­
nostic radiology of the skull. The first 
pai't begins with a description of the 
normal skull and of variations considered 
to be within normal limits. The rest is 
devoted to concise descriptions of various 
pathologic entities involving the skull 
such as congenital malformations, dysos­
toses, endocrinologic disturbances, frac­
tures and conditions where radiologic 
signs can be detected as part of a more 
generalized disease. The second part pre­
sents a well-organized description of the 
radiologic features of the various parts 
of the skull, including a description of 
the anatomy. A special chapter is devoted 
to the radiology of the maxilla, the man­
dible and teeth. Radiologic techniques are 
described briefly in a final chapter. This 
book appears to be aimed primarily at the 
specialist who is familiar with radiologic 
techniques. It is well presented and well 
illustrated.
SELECTED ASPECTS OF SKIN CAN­
CER. Proceedings of the 16th Clinical 
Conference, November 6, 1970, Ottawa 
Civic Hospital and Ottawa General Hos­
pital. Edited by M. Hummell and J. O- 
Godden. 135 pp. Illust. Ontario Cancer 
Treatment and Research Foundation, 
Toronto, 1971. Free.
This book contains a record of the pro­
ceedings of the Ontario Cancer Treatment
and Research Foundation’s 16th Clinical 
Conference which was held in Ottawa on 
November 6, 1970. These clinical confer­
ences are held every two years and al­
ternate with basic cancer research semi­
nars. Both are part of the Foundation’s 
continuing effort to contribute to im­
proved patient care and to stimulate ex­
perimental, investigative and clinical re­
search on all forms of cancer.
This volume includes papers on the fol­
lowing subjects: “ Pitfalls in the Clinical 
and Histological Diagnosis of Malignant 
Melanoma”, Robert Jackson, Ottawa; “Sta­
tistical Review of Malignant Melanoma of 
the Skin: Ontario Cancer Treatment
Centres, 1955-1964” , E. N. MacKay and 
A. H. Sellers, Toronto; “Malignant Mela­
noma of the Head and Neck: A Clinico- 
Pathological Study” , P. J. Fitzpatrick, 
T. C. Brown and J. Reid, Toronto; “Con­
servative Treatment of Malignant Mela­
noma” , N. Y. McPhail, Ottawa; “Endo­
lymphatic Therapy With Radioactive Gold” , 
P. J. Capello, Ottawa; “Simple Basal- and 
Squamous-Cell Carcinoma; Technique and 
Results of Treatment” , J. Frame, King­
ston ; “ Indications for Plastic Surgery” , J. 
F. Fielding, Ottawa; “ Electrodesiccation 
and Curettage” , H. Kingma, Ottawa; 
“Sequelae of Treatment of Cancer of the 
Skin”, D. C. Montgomery, Ottawa; “Dif­
ferential Diagnosis of Cutaneous Cancer 
and Non-Cancer”, Hermann Pinkus, De­
troit; “Basal- and Squamous-Cell Carci­
noma; Problems in Pathological Diag­
nosis” , R. S. A. Prentice, Kingston; “Ra­
diotherapy of Complex Malignant Skin 
Cancers” , F. A. Beale, Toronto; “ Opera­
tive Treatment of Complex Basal and 
Squamous Cell Carcinomas of the Skin” , 
J. D. Palmer, Montreal; “Unusual and 
Problem Cases: Panel and General Dis­
cussion” , Moderator: R Jackson. The pa­
per by Dr. Hermann Pinkus, Professor of 
Dermatology at Wayne State University in 
Detroit, is of particular interest because it 
examines the borderline between cancer 
and non-cancer—a problem of increasing 
importance today.
This volume also contains a record of 
the lively discussions that followed each 
of the major groups of papers. Here dif­
ferences of approach and of opinion of 
the three major groups, the radiothera­
pists, the dermatologists, and the sur­
geons, come out clearly.
This paperback gives a brief concise 
review of the diagnosis and management 
of malignant melanoma, and simple and 
complex basal cell and squamous cell car­
cinomas, emphasizing the pathologic as­
pects, problems in diagnosis and various 
approaches to treatment. The approach 
reflects the philosophy of those who be- 
(Continued on Adv. p. 2.7)
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lieve in a multidisciplinary “team ap­
proach” for the management of skin can­
cer. This team consists of a radiotherapist, 
a dermatologist, and a pathologist. The 
team approach has worked well, providing 
“ instant” consultation between physicians 
of various disciplines, generally rapid 
diagnosis and, hence, early treatment. The 
participants drew on a fund of varied 
knowledge and experience and their con­
tact stimulates further study and teach­
ing.
Dr. R. J. Walton, Executive Director of 
the Manitoba Treatment and Research 
Foundation in Winnipeg, summed it all up 
by saying “Today we no longer see, in 
Canada, patients with large excavating 
tumours of the face. For such advanced 
tumours of the skin, as for other sites, 
the patient needs a team approach. He 
may require surgery with radiotherapy 
and other modes of treatment such as 
curettage and electrodesiccation. A well- 
made prosthesis will then set him up so 
that he can face the world, friends, and 
family again. Where there is a team ap­
proach, with competent men in all fields, 
a patient is indeed fortunate. We have all 
heard that there are good doctors and bad 
doctors; that there are lucky doctors and 
unlucky doctors. The wise patient will 
stay out of the hands of the bad, unlucky 
doctors. At all costs, he should stay out 
of the hands of the bad, unlucky, en­
thusiastic doctors.”
This little book, which gives useful in­
formation to those who treat skin cancer 
and to those who want to keep up to date 
on the most common cancer of them all, 
is available without charge from the Ot­
tawa Clinic of the Ontario Cancer Treat­
ment and Research Foundation, or the 
Foundation’s Head Office, 7 Overlea 
Boulevard, Toronto 354, Ontario.
SPECIAL TUMORS OF OVARY AND 
TESTIS AND RELATED EXTRAGO- 
NADAL LESIONS. Comparative Pathol­
ogy and Histological Identification. 
Gunnar Teilum. 459 pp. Illust. Munks- 
gaard, Copenhagen, 1971. Dan. Kr. 
270.00. $36.35 (approx.).
This outstanding book brings together un­
der one cover a comprehensive discussion 
of a broad range of lesions and particular­
ly those tumours which have counterparts 
in the testis, ovary and extragonadal tis­
sues. The book is an outgrowth of the 
author’s personal interest, for more than 
25 years, in the comparative pathology of 
these tumours; the original descriptions 
and precise classification of several of 
them can be ascribed directly to him. The 
text is not all-inclusive; for instance, the
common ovarian cystadenomas and eys- 
tadenocarcinomas are not included. On 
the other hand, it does contain a detailed 
presentation of a large number of less 
well-known but equally important and 
highly interesting lesions.
The book is divided into two parts. Part 
I is an illustrated presentation in depth 
of the comparative pathology of germ-cell 
tumours, gonadal stroma tumours and 
tumours of mesonephric origin in the 
testis and ovary. Part II gives a co-or­
dinated systematic coverage in atlas form 
of many lesions including: endodermal 
sinus tumour, polyvesicular vitelline tu­
mour, polyembryoma, Sertoli and Leidig- 
cell tumours, gynandroblastoma, neo­
plasms of Mullerian origin, neoplasms of 
the rete testis, gonadoblastoma, choriocar­
cinoma, chorioadenoma destruens, semi­
noma, embryonal carcinoma, Klinefelter’s 
syndrome, and many others. This part con­
tains much practical information and is 
directly applicable to diagnostic tumour 
pathology.
Many of the lesions discussed have been 
controversial and generally poorly under­
stood particularly regarding their histo­
genesis; these the author discusses in a 
highly personal and authoritative manner. 
Comparative pathology and embryologic 
differentiation are emphasized in the dis­
cussion of the origin and nature of these 
lesions. The terminology applied to these 
various tumours reflects the author’s own 
carefully considered views.
The text is well written and well il­
lustrated; Part II contains 199 illustra­
tions on 153 full-page plates. The selection 
and quality of the illustrations is unsur­
passed. This book is a milestone in the 
pathology of tumours of the testis and 
ovary. It will be well received by patholo­
gists, urologists and gynecologists.
TECHNIQUE OF LYMPHOGRAPHY 
AND PRINCIPLES OF INTERPRETA­
TION. Hans Kuisk. 319 pp. Illust. War­
ren H. Green, Inc., St. Louis, 1971. 
$22.50.
This monograph can be recommended to 
all physicians interested in lymphography 
and disorders of the lymphatic system. It 
is well organized, comprehensive and con­
tains an extensive list of references per­
taining to the investigation of the lympha­
tics.
The author describes in some detail the 
materials, techniques and problems re­
lated to the various forms of lympho­
graphy.
Because of the author’s thoroughness, 
residents, interns and students will find 
it an invaluable reference book for dis­
orders of the lymphatics.
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ly severe infections due to gram-positive organisms respond to 20 mg/kg/day. Infections due to gram-negative organisms, 
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gators for severe infections of unknown aetiology, in septicaemia, sub-acute bacterial endocarditis, post operative infec- 
t'ons. pentonitis and osteomyelit's. It is probably undesirable to exceed 6 grams per day in the adult.Clinical experience 
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commonest Proteus species, is sensitive to Ceporan, the antibiotic is generally not active against other Proteus species 
Pseudipmonas pyocyanea and Brucella abortus are also insensitive to Ceporan, and it has only low activity against Myc* 
bacterium tuberculosis. Strains of Streptococcus faecalis and Aerobacter aerogenes vary in sensitivity. In general, organ­
isms which develop resistance to other antibiotics retain their sensitivity to Ceporan; thus, Ceporan is usually active against 
the penicillin-resistant staphylococci.
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been reports of disturbance of renal function associated with high dosage, or in patients with pre-existent kidney dys­
function. Skin rashes have occurred during treatment, but the drug is usually well tolerated by patients hypersensitive*^' 
to penicillin. There have been rare reports of transient neutropenia and agranulocytosis and of a temporary rise in S.G.O.T. 1 
Routine leucocyte counts and platelet counts are advisable. Since a few patients have shown increased prothrombin - 
time, coagulation studies may also be desirable. W
Presentation Ceporan is issued in vials containing 250 mg., 500 mg., and 1 gram of cephaloridine, in boxes of 5. r
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